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At Hoover Dam 
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Industrial Railway Equipment 
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Only a Miswest— 


TO REACH ANY WORKING PART 


... No submerged impeller or thrust 
bearing in the Jennings Sewage Pump 


Engineering News-Record — 


Every working part, every bolt and 
every nut is readily accessible in this 
new Pedestal Type Jennings Suction 
Sewage Pump. 

Mounted on top the pit cover, this 
pump is out in the open, above the 
floor. Even the internal parts are 
easily reached and quickly removed. 
Merely taking off the controller cover 
gives access to impeller and suction 
pipe for cleaning. Pumping unit and 
driving motor are readily removed, 
and the impeller taken out, without 
disturbing packing or shaft alignment. 
Think what these features mean 
under actual working conditions. All 
the dirty, disagreeable part of inspect- 
ing, cleaning and lubricating sewage 
pumps... all the time wasted in 
bailing out pits and dismantling pip- 
ing ... are eliminated. 


NASH ENGINEERING COMPANY 
51 WILSON RD.,SO. NORWALK, CONN. 


® 
Jennings 
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The Spirit of Progress 


S IF in answer to those who claim 
that shortage of invention and 
creative advance is the root of our 
economic trouble, signs are increasing 
that a new spirit of progress is abroad 
in the land. Technical research is 
active in many fields, as in cement 
and concrete, where the Hoover Dam 
investigations are the day's high 


point; in steel, where welding and | Mass Concrete Problem: 


flame-cutting as well as the action of 
structures are under study; in brick. 
where several groups are working 
competitively to develop knowledge 
of material quality and reinforced masonry. ‘There is 
similar new thought in subsoil exploration. covering 
geophysical measurement, sampling and laboratory meas- 
urement. And in many other fields of civil engineering 
the students are busily seeking for new facts and better 
knowledge. This is the seed from which springs great 
achievement in engineering construction. Research and 
development are good investment now as always, not 
only for him who undertakes it but for all; what the 
individual or corporation creates for personal advantage 
brings benefit to the entire community. 


Book Reviews 


Des pots and Czars 


ORKERS in the building field, particularly those 

belonging to well-managed unions, must view with 
alarm the harum-scarum, oppressive and often lawless 
activities of certain local union groups. These activities 
are in danger of placing the whole cause of unionism in 
an unfavorable light. They make enemies instead of 
prospective members of open-shop men. They tend to 
make industrial leaders bitterly antagonistic toward 
organized labor. But most reprehensible are the attempts 
of certain labor leaders to set themselves up as czars, 
with self-interest as the prime motive. In announcing 
a decision recently against Newark Ironworkers Union 
Local 11, Vice-Chancellor M. H. Berry of New Jersey 
eloquently stated the case: “The oppression of labor by 
so-called labor leaders,” he said, “is a thousandfold worse 
than that of capitalism which labor unions were formed 
to resist.” This oppression has put money in the pock- 
ets of the leaders, has given them power to place men 
in jobs or deny them work, and has in certain instances 
given them enough power to name the contractor on the 
job; it has without question increased the cost and de- 
creased the efficiency of many union-labor jobs. It has 
given these leaders such control that they can carry on 
organized and vicious warfare against open-shop contrac- 
tors to the point where murders are committed and 
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Leading Articles 


police protection is required for ev 


ery 
non-union worker. It is plain that 
unless the intelligent and farsighted 
labor leaders of this country do not 
curb such despotic methods, the union 


labor cause will sutfer irreparably. 
I 


A Year at Boulder 


Large-Scale Housing. . 


OX CARS come and go along the 


Starting a Sewage-Disposal Plat 58! waters of the Colorado at the 


foot of the towering cliffs of Black 
Canyon. In ten months these cliffs 
have been pierced by four of the 
largest tunnels ever driven by man, and across _ the 
river gorge skips move silently on cableways over the 
waters through which Lieut. Ives pushed his frail boat 
75 years ago. ‘Trucks now rumble up roads cut in 
canyon walls where surveyors climbed perilously but a 
short time ago. The jackrabbit, monarch of the desert 
bordering the canyon, has seen a modern city of 5,000 
population rise up. Power. life-blood of construction, 
comes surging over light aluminum threads hurriedly 
flung across a 225-mile wilderness of desert sage and 
mountain pifion. Such is the history of the first year 
in the building of Hoover Dam. The human effort and 
accomplishments of that year, the struggle against 
stifling heat last summer in the unprepared rush to put 
men to work, will not soon be forgotten. Nor can the 
phenomenal records made in driving the tunnels be 
ignored. The great initial difficulties in the construction 
of the huge project have been met and conquered during 
the first year; the engineers and contractors have written 
a bright chapter in construction history. 


Awakening Interest 


~ NGINEERS are at last becoming actively concerned 
in advocating public works as a means of restor- 
ing the country to normal. A week ago we noted the 
action of the Michigan Engineering Society in urging 
such a program upon Congress; and a fortnight earlier 
somewhat similar action was recorded as having been 
taken at a meeting of the American Society of Civil 
Engineers in New York. The movement then started 
is beginning to take form. Last week two other events 
pointed toward increasing interest in an expanded pro- 
gram of public works as the way out of the present de- 
pression. Speaking before the Taylor Society in New 
York, two prominent economists both stated that large 
expenditures on public work—highways, water-supply 
systems, sewage-disposal plants and the like—should be 
undertaken in an effort to restore the purchasing power 
567 
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of the low-income group; and American Engineering 
Council, heretofore unfriendiy to a public-works pro- 
gram, sent broadcast extracts from a speech of Francis 
Lee Stuart, former president of the American Society of 
Civil Engineers, in which he stated that $20,000,000,000 
could be spent to advantage on needed public construc- 
tion, federal, state and municipal. The movement for a 
sustained program of public works needs wide support. 


Preserve the Essentials 


UDGING by the controversy between those who 

would cut the costs of the national government by 
direct pay reduction and those who would do so in- 
directly by canceling vacation pay, it appears that no con- 
sistent attempt will be made to eliminate unnecessary 
government activities. Yet the continuous growth of 
federal+ functions in the last fifteen years suggests that 
at least some of them ought to be curtailed or abolished, 
and the present budget problem makes it quite pertinent 
to ask whether all the new things that the government 
does are really necessary. Particularly is this so because 
of the danger that various essential services will suffer 
in the drive for economy. No one will object to reduc- 
tion of free services, increase of fees charged, or closer 
control of the output of printed matter; but it should be 
necessary neither to put the government on a part-time 
basis nor to destroy long-time values by stopping essential 
services in order to make ends meet. Three items of the 
federal functioning are vital to the public welfare: work 
whose continuity is essential, as stream gaging; opera- 
tions that bear vitally on employment, such as the Hoover 
Dam construction; and the basic operating services. 
Discontinuance of any essential service would be a con- 
fession of bankruptcy—in either money or courage. 


New Ways of Building 


NS \BLE use of a new material is represented in 
4 N the construction of the federal conservatory at 
Washington, where structural aluminum alloy forms a 
substantial part of the framing. Structural shapes of 
aluminum alloy since they became commercially available 
about five years ago have increased continually in favor 
and extent of use. Airplanes, rail cars and buses have 
henefited in weight saving. The shapes have been 
adapted to overhead traveling cranes and to long booms 
for Mississippi River draglines. In the building field the 
aggregate tonnage used has probably been appreciable, 
hut no single structure contains a large amount, and until 
now none has used structural aluminum for major mem- 
bers. Selected for this structure to reduce maintenance 
charges from painting and corrosion, aluminum also con- 
tributes some saving from its light weight. Whether 
this is a net saving considering the increased cost of 
aluminum over steel the available figures do not show. 
But with the type of construction used—long curved 
cantilevers carried on steel columns—it is plain that the 
design permitted reducing the cost of the columns and 
anchorages. The work’also afforded an opportunity for 
field and fabricating forces to acquaint themselves with 
the advantages and limitations of the material, such as the 
difficulty of shearing, the ease of punching and the care- 
ful control required in rivet heating, all of which were 
commented upon in an article jast week. Further major 
applications of structural aluminum in the building field 
will broadert the practical knowledge of this new material 
and will supply the necessary test of practical service. 
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Seven-Fifty Per Room 


ROM out the medicinesshelf of panaceas prescri 
against the pains of business depression, large-s 
housing stands forth prominently. Rightly its possi! 
ties lay hold of the public imagination. As a busi: 
remedy it is probably no more potent than some othe: 
expanded public works, for example. But serious ¢ 
sideration of what can be done to provide adequate ho 
ing is long overdue, regardless of business conditions. 
Decent housing for the masses is not a new subject 
the field of social thought. Nor are economists, bank: 
and builders strangers to its problems, although th 
views have too often been colored by the rose-tint 
glasses of speculation. For years proper understandi: 
of the housing problem has been confused by speculati 
and political legerdemain on the one hand and by se 
ment of the own-your-own-home type on the other. No 
under the stress of adversity, the essentials of the pro 
lem are being brought into bold relief as capable planner. 
and builders are looking to housing as a sound investme: 
for their brains and funds. Things are happening in t! 
housing field. 

First and foremost is the realization that it is the loy 
income group that needs housing, and that those recei\ 
ing $1,000 to $1,500 constitute the great mass market 
nearly half of the total population—that must support 
large-scale low-cost housing activities. The 5 per cent 
who receive over $2,500 are fairly well provided for, 
while the 40 per cent receiving less than $1,000 are unde: 
present conditions impossible to reach. In the middle 
group the $30-a-week worker predominates, and_ his 
rent of $30 per month sets the objective. To purchase 
a home on such a monthly allowance is out of the ques 
tion. To rent a four-room apartment requires that it be 
available at $7.50 per room per month, which at present 
also is out of the question for decent living quarters. 

So we have the problem: Seven-fifty per room must 
be substituted for the ten dollars now considered as 
ultra-low-cost housing. Lower-cost housing than has 
ever been considered possible must be provided, first by 
securing cheap capital in substantial amounts, second by 
assuring the assembly of large plots of land at reasonable 
prices, third by cutting construction costs far below their 
present deflated levels. 

These are the specific requirements; but they in turn 
rest upon one that is even more fundamental—assurance 
of stability of the housing development and the neighbor- 
hood in which it is located. Lack of stability is behind 
the shameful and uneconomic blighted areas of our large 
cities. Instability has transformed residential areas in 
smaller cities and large city suburbs into run-down satel- 
lites of haphazard groups of factories. At a time when 
capital needs housing and housing needs capital, lack of 
stability has frightened capital away because there is no 
assurance in any housing development that obsolescence 
from blight may not be just around the corner. 

Stability is the starting point. It can be assured only 
by governmental help, but once assured capital as well 
as tenants should be attracted to low-cost living quarters. 

suilding capital is accustomed to risk, but only at a high 
probable rate of return; reducing the risk by irrevocable 
zoning, by state aid in condemnation of land, by long-time 
planning of transportation and street facilities—in short, 
by stability—will make a lower return acceptable. 

Large-scale low-cost housing, too, will require a more 
united and autonomous building industry, a recognition 
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of the social need of the improvements in order to temper 
speculative desires, concerted and cooperative research 
into materials and ‘methods of construction, and an ap- 
roach to complete mechanization and therefore lower 
cost of the field operations of building. 

Conditions for bringing these things about were never 
more propitious than they are at present. A sensible 
approach to the housing problem, as a business instead 
of a sentimental wish, can provide the great masses of 
our population with those modern advantages of which 
we boast but which actually are enjoyed by the relatively 
few. Rebuilding of our cities may prove to be a sizable 
factor in economic recovery. But the situation squarely 
challenges city planners to forget the beauties of Paris 
and Washington for more practical things, and the build- 
ing industry to prove itself to be not a mere fair-weather 
performer but a leader in times of stress as well. 





Significant License Law Changes 


HANGES in the education law of New York State 
as it affects the professional practice of architects 
and engineers became effettive on March 29. They are 
significant nationally, first because they mark an advance 
in the development of professional license laws, and 
second because they end an unhz uppy controversy between 
the architectural and engineering professions in New 
York State. In some respects the latter effect is more 
important. 

The controversy between the two professions in New 
York State centered around attempts to set up definite 
limits to the practice of each, efforts which were success- 
ful to the extent of excluding engineers from the multi- 
ple-dwelling field and were almost successful in excluding 
them from all parts of the building field except industrial 
buildings, warehouses and power plants. Attack upon 
these exclusions by engineers led to a counter-proposal 
by architects for segregation of structural engineers, 
much as is done in California, permitting them to practice 
freely in the building field. Agreement finally was 
reached early this year upon the principle that no attempt 
should be made to set up any line of demarcation between 
the two professions or to delimit a zone of common 
practice. This was the ideal basis for settling the difficulty 
hetween the professions. 

Definite progress in the development of sound and 
ctlective engineer license laws also is recorded by the 
changes made in the New York education law. As re- 
vised, the law contains a definition of engineering which 
is a reasonable approach to the ideal définition—not yet 
written. The definition is the result of a careful study 
of the many proposed to the national joint committee 
charged with drafting a uniform registration law. The 
revised law also clarifies the definition of what consti- 
tutes the practice of professional engineering and goes 
as far as it can toward checking misuse of the term 
“engineer.” Its use by those who would give the im- 
pression that they are qualified to practice professional 
engineering is now clearly prohibited. 

As a piece of license-law legislation, the New York 
State law now is superior to the uniform registration law 
sponsored by several national and local engineering socie- 
ties. The work of transforming it from a crudely drawn, 
indefinite and largely unenforceable law with extremely 
low qualifications to a workable law with standards dic- 
tated by present-day professional requirements has been 
tedious and discouraging, both because of the inertia of 


569 
the profession as a whole and because of the definite op- 
position of self-interested groups within the protession. 
The controversy which developed with the architectural 
profession added greatly to the problem. 

In the end, however, the latter conflict served a useful 


1 


purpose. Beginning as a purely local matter it became 
so bitter and bore so directly upon the fundamentals 
involved in the relations between the two professions as 
to compel men of national prominence in both professions 
to take cognizance of the conflict. In the end they forced 
the adoption of the high ideals which are the basis of the 
agreement reached in February of this year, when both 
sides gave their approval to the changes now accom- 
plished. Relations between the two professions have 
been greatly improved, each has learned to know and ap- 
preciate the other’s problems, and both have come to the 
realization that their hope lies in cooperation . 

Comment by this journal upon what is hoped to be the 
closing of this long controversy between engineers anil 
architects would not be complete without a word of ay 
preciation of the fine spirit shown in the latter negotia- 
tions by members of the architects’ registration board, 
men whom in the past we singled out for criticism of 
the stand they then took. Much credit must be given also 
for the helpful cooperation of Robert D. Kohn as presi 
dent of the American Institute of Architects, and H. HI. 
Horner and Charles B. Heisler, of the state department 
of education. Final solution of the difficulty is due in no 
small part to the tact and diplomacy of Dr. Horner and 
his firm insistence that the professional laws be regarded 
not as legislation to advance the selfish interests of the 
professions but only as a means of protecting the life, 
health and property of the people of the state. 





Rail Study Under Way 


ROGRESS on an intensive rail study undertaken 

jointly by rail manufacturers, the American Railway 
Association and the Engineering Experiment Station 
of the University of Illinois was reported upon at the 
American Railway Engineering Assciation’s meeting in 
Chicago recently. Announcement of this study, to last 
at least five years and to cost on an average $50,000 a 
year, was made at the A.R.E.A.’s annual meeting last 
year. It marked the end of much aimless buck-passing 
between rail manufacturers and railway engineers as to 
the cause of rail failure. 

An order for several thousand tons of 130-Ib. rail { 
this study was placed during the year by the committ: 
in charge of the study, the order being divided among 
four mills, and detailed records of the manufacturing 
processes were made by each party to the agreement. Out 
of this order the top, middle and bottom rail of the middle 
ingot of each heat was shipped to the University of 
Illinois, where the testing for the investigation is to lx 
done, and the remainder of the order was delivered 
to the Baltimore & Ohio R.R. for installation in sections 
of track where careful checks can be kept upon the 
service performance of the individual rails. Orders for 
a like tonnage of 110-Ib. rail for installation in track 
on other railroads have now been placed. 

No conclusive results are to be expected from these 
tests for several seasons. It is desirable, however, to 
record the fact that this much-needed study actually is 
under way. and to congratulate the men who have the 
courage to go ahead with a costly research program of 
this kind under present conditions in the railway field 
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Hoover Dam 


A city of 5,000 built and populated, a construction 
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A Tale of Construction Marvels at 


plant whose capacity is recorded in thousands of units 
a day, and a railway and highway system created in 
twelve months on desert plateaus and in rocky canyons 


A Broapb Picture of construction progress 
at Hoover Dam, as seen by the editor on 
his third visit a year after work was begun, 
is presented in the following article. A 
miracle of activity and accomplishment has 
come about since the first visit a year ago 
and even since the second visit, when the 
first construction year was half over. The 
stories of these visits have been told in 
Engineering News-Record of May 28 and 
Dec. 10, 1931. Notable as were the ac- 
tivities they presaged, they scarcely indi- 
cated the heights of energy applied in con- 
struction that the Hoover Dam operations 
now exhibit. Thus an account of a third 
visit contains little that has been pre- 
viously told and much that could not then 
be told because it did not exist. The 
article that follows is the narrative of a 
day's trip to the new city created for the 
builders of the dam and those who serve 
them, and to the many units of construc- 
tion operations, which for miles bead the 
canyon of the Colorado and the plateau 
above it. It is a story of a rapid engineer- 
ing inspection and not of details of plant 
and construction procedure. These details 
have been or will be given at other times 
indicated in another place. The map 
views add vision to the telling of a 
interesting story. EDITOR 


as 
and 
most 


“-NNTERING Las Vegas, the logical 
starting point for a visit to the 
Hoover Dam, one finds a quieter 

and more orderly city than there was a 
vear ago. The population, as given by 
the Chamber of Commerce, is 9,000. A 
vear the streets were lined with 
dilapidated cars bearing families and 
household possessions. They are no 
longer a sight, and the railroad park is 
occupied by a mere score of sleepers 
instead of hundreds. The stores have 
developed a more substantial look, and a 
new three-story hotel is about ready for 
occupancy. 


ago 


A spirit of progress and a 
certain deference to the position of na- 
tional prominence assumed in becoming 
the gateway to Hoover Dam are mani- 
fest. Even the gambling places, which 
a year ago were boisterous and crowded 
at all hours under the stimulus of the 
then-new Nevada wide-open gambling 
law, are quieter. However, all is not 
contentment. 

The headquarters of the contracting 
organization and the Bureau _ of 
Reclamation have been moved _ to 
Boulder City, with the effect of bypass- 
ing much activity directly to the new 
town. An undercurrent of mild resent- 
ment is evident in the mercantile section 
of Las Vegas because of the growing 
commercial activity at Boulder City. 
The long-awaited boom of Las Vegas 
is being shared with the new upstart, 
and the result is dissatisfaction.. Proper 
community cooperation would help both 
in keeping to themselves the 
windtall of government money. Assum- 


places 








ing that the 3,000 employees of the Six 
Companies are earning an average of 
$5.50 per day, the payroll amounts to 
about $500,000 every 30 days, and it is 
certain that competition for this pur- 
chasing power will develop in centers 
much farther removed than Las Vegas. 


To Boulder City 


The route to Boulder City is by a 
fine oiled highway running straight 
southeast for nearly 19 miles to Rail- 


road Pass. The raw desert without 
sign of human habitation still extends 
on both sides to the distant ranges 
colorful in the morning sun, but the 
roadside has sprouted an indescribable 
growth of filling stations, lots-for-sale 
establishments and desert speakeasies, 
with such picturesque names as The 
White Mule Corral, Blue Heaven, and 
Purple Sage. 

Climbing an easy grade to an eleva- 
tion about 500 ft. above Las Vegas, the 
highway crosses through Railroad Pass 
and intersects the new branch of the 
Union Pacific, which approaches the 
pass from the west. <A short distance 
beyond is the U. S. Ranger station, the 
official portal of the government reser- 
vation, where all cars are stopped and 
the occupants are queried as to the pur- 
pose of their visit. Passes are issued to 
those on business trips or to tourists. 

Four miles farther the highway ap- 
proaches Boulder City. On the left lie 
the extensive yards, shops and equip- 
ment depot of the contractor, Six Com- 
panies, Inc. Along a railroad siding 
are piles of lumber with the large car- 
penter and framing shops. The size of 
the main machine shop may be judged 
from the standard railroad locomotiv’ 
undergoing repairs on the tracks inside 
the door. It is here that Six Companies 


does all its heavy machine work, re- 
building of equipment and major 
repairs. 

Boulder City 


From the shops the road swings to 
the right into the town, which spreads 
out across the gently sloping desert. At 
this point a close inspection may profit- 
ably be delayed to permit a ride up onto 
the hill overlooking the town for a gen- 
eral survey. The change from a year 
ago appears almost miraculous. From 
this vantage point the town site was 
marked at that time only by a warehouse 
at the end of the railroad track, some 








Section of the extensive shops and yard 
of the contractor where heavy 
and repair work is done. 





Present center of Boulder City comme: 


cial activity, 


temporary 


the big general store 


the Boulder City Co. 


shacks 


housing 


the 


framing 


ot 


Col 














tractor’s crews engaged in putting u 


permanent buildings, and, far out acros 


the desert, survey parties engaged 


staking out future streets. 


same area is occupied by about 


people living in comfortable homes an: 
provided with all the conveniences of 


modern city. 


To the right lie the large dormitori: 
mess hall and administration 


5G 


belonging to the contractor. Directly 
front is the group of well-built and at 
bv 


tractive 





Where 


dwellings 


the 


silt-laden 


occupied 


Colorado 


water is turned into a soft clear munici- 


pal supply. 





early in March. 


The plant started operation 


Laying the last street surfacing on the 
original contract for municipal improve- 


ment. 


Further 


necessary. 


street 


work will 


be 
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Map showing travel route taken and the 

locations of Boulder City and the various 

units and construction operations now in 
progress. 


administrative and engineering forces 
of the bureau. The middle distance is 
at present the principal scene of activity, 
for here the business district of the 
town is being built. In this section is 
located the completed city municipal 
building, which contains the office of the 
city manager, the U. S. marshal, the 
jail and the postoffice. 

The distant streets outlining the resi- 
dential district are lined with orderly 
rows of hundreds of two- and three-room 
neatly stuccoed dwellings built and oc- 


farther away is Six Companies’ hospital 
building. The entire area is traversed 
with well-paved streets and sidewalks. 
A closer view is obviously well worth a 
drive through the town. 

Houses and Trees—Out in the Six 
Companies’ residential area many of the 
yards are already set out with cactus 
and desert vegetation obtained by in- 
dividual forays out into the surrounding 
country. Groups of children are play- 
ing, and the scene can hardly be trans- 
lated back to the desert of twelve 
months ago. Digging in a pile of sand 
with a toy steam shovel is a boy whose 
father probably is at that minute oper- 
ating the huge electric prototype in the 
canyon. 

Following the shoppers toward the 
business section, the principal establish 
ment is found to be the large general 
store, complete in every department and 
operated by the Boulder City Co., a Six 
Companies’ subsidiary. Many other 
stores to be operated by individuals 
under government permit are being con- 
structed, and a few are already open. 
Walls for a movie theater are going up, 


Typical residences: left, recently com- 
pleted house erected by the government 
for employees; right, older house of a Six 
Companies’ employee, where landscaping 
with desert plants is most effective. 


} 1 ’ + } ‘ . 
rd the tirst church structure is undet 
way, although three religious groups 


are already holding regular services. 


From a well-stocked temporary 


nursery, government forces are setting 
out trees along all the streets and 

the parking areas and a= variety oi 
shrubs and plants around the public 


building 
Way to "“gelleee the desert aspect that 


This work will go a lone 
still persists regardless of the human 
activity. 

School facilities are crowded at pres 
ent, but an ei elementary 
school building will be started at once 
by the government 


ght-room 
i] 
High-school la- 
cilities probably will eontinue to be 
arranged by bus transportation to Las 
Vegas. 

The red brick building near the end 
ot the railroad track houses the munici 
pal filtration plant, which, although just 
beginning operation, is producing a 
ligh-grade supply from a most difficult 
raw water 


To the river 


Aggregate Plant \bout 2 miles 
from town the route to the plant turns 
off the main government highway to 
the dam site and down Hemenway 
Wash. This 5-mile stretch of construc- 
tion road in the wash has been shaped 
up and oiled by the contractor. On a 
large flat area about 2 miles from the 
‘iver is the aggregate grading and 
screening plant designed to handle a 
minimum of 500 tons of gravel per hour, 
with provisions for doubling this ca- 
pacity if necessary. Wash water is 
pumped from the river to this location 
and desilted to 500 p.p.m 

The pit-run gravel is brought in by 
train and either run through the plant 
and placed in live stockpiles or stock- 
piled in its original condition on a 
large area near the plant. The raw 
stockpile already contains about 100,000 
cu.yd. of gravel, and the finished prod 
uct is being turned out in small runs 
to tune up the plant for its first major 
use in furnishing aggregate for the tun- 
nel-lining concrete. The pit-run mate- 
rial may be graded by either a wet or a 
dry process into sand and four sizes of 
coarse aggregate. As it is needed, it is 
reloaded into railroad cars for trans- 
portation to the concrete plant 4 miles 














Ready for the grading of aggregate for 
4,300,000 cu.yd. of concrete. This plant can 


operate either dry or wet, turning out 
sand and four grades of coarse aggregate. 
It was designed so that its present capac- 
ity of 500 tons per hour can be doubled 
without interruption of operations. 


away in the canyon. Leaving more de- 
tailed treatment of the plant and _ its 
operations to subsequent description, the 
trip continues on up the river for a 
quick look at the gravel-pit operations. 

Gravel Pit—The rough construction 
road parallels the railroad line for about 
5 miles to a timber-pile trestle across the 
river. The road is not built for hauling, 
as transportation from pit to plant is by 
the railroad. A gravel train passes, 
consisting of eight 30-cu.yd. side-dump 
cars pulled by a 90-ton steam locomo- 


tive. Out onto the railroad trestle the 
road leads across the river to the 
\rizona side. This trestle, about 850 
ft. long, was built after considerable 


study, as the most feasible means of 


transporting the material across the 
river. 
The possibility. of belt conveyors 


from pit to bunkers on the Nevada side 
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was considered and rejected because of 
the cost of rehandling and the difficulty 
in moving the loading equipment in the 
pit. Although of substantial construc 
tion, the trestle may go out during the 
high-water season, but the cost of four 
trestles is estimated at less than the 
cost of the conveyor installation. The 
raw stockpile at the plant wiil take up 
the slack during the time the bridge is 
likely to be out. 

Out across a wide flat area, conspicu- 
ous by the almost total absence of vege- 
tation, is the gravel deposit. Here a 
5-yd. dragline is stripping and loading 
a train. Operations have been started 
at the river side of the pit on account 
of accessibility and ease of disposal ot 
stripped material. The top 2 to 3 ft. 


Housing four 4-yd. mixers, this concrete 
plant at the low-level location on the 
Nevada side, | mile upstream from por- 
tals of diversion tunnels, will be used for 
the tunnel-lining concrete and lower part 
of the dam until storage begins. Aggre- 
gate and bulk cement will arrive by train. 
and concrete can be delivered either by 
truck or by train. This is a telephoto 
view from across the river. 


is being stripped, although occas; 
layers of silt are encountered at | 
depths in the pit. The average dept! 
stripping is estimated to be about 2 
Into the Canyon — Back across 
river, past the aggregate plant 
down into the upstream end of 
canyon the road leads past the fam 
Ragtown. Here. since the beginning 
activity, several hundred people ha 
camped in various degrees of pove: 
and inconvenience, either waiting { 
the work to start or, since then, conti: 
ing this existence even though «1 
ployed, as a supposed means of econon 
By government order this communi 
will be eliminated after April 1, and 
those within the reservation will be 


DISPOSITION OF CONSTRUCTION 


FORCE ON MAIN CONTRACT 

Tunnel workers.. ‘ 1 
Miscellaneous river operations 
Low-level mixing plant ‘ 7 
Spillway work..... t 
Mechanical department....... . 3 
Electrical depart ment 4 
Railroad, including track crews 
Gravel plant and pit 
Boulder City construction 44 
General (engineering, office, warehouse, hos 

pital, ete.) Lhe 

Total (Six Companies 2 033 


Subsidiaries 
Subcontractors 


Grand total  O8 


quired to move into Boulder City. T! 
will remove a possibility of epidemi 
where conditions are unsatisfactory an 
not under control. 

On into the canyon the road pass 
the buildings of the contractor's rive: 
camp occupied by about 500 employce- 
In the main, this camp houses men oi 
the older school who shun the sight 0! 
white collars and skirts on a construc 
tion job. To them the river camp ay 
peals, where facilities of room = and 
board are as nearly as possible identical 
with those provided in town, but the in 
roads of civilization 


as presented 1) 
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Bringing in pit-run gravel: above, load- 
ing train with 5S-yd. dragline; below, 
gravel train of eight 30-yd. cars crossing 
river. These operations are running 
three shifts. 


Boulder City environment are not so 
apparent. 

Concreting Preparations — A mile 
farther is the low-level concreting plant 
ready for operation. Here concrete will 
be mixed for tunnel lining and for the 
lower portion of the dam up to the time 
when storage of water in the reservoir 
is required; then the plant will be re- 
moved to a higher elevation. The pres- 
ent set-up includes four 4-yd. mixers 
with the elaborate batching equipment 
described in Engineering News-Record, 
April 14, 1932, p. 534. Aggregate 
brought by train will move to the bins 
above the concreting plant by belt con- 
veyor, and bulk cement will be lifted by 
pneumatic equipment to the cement bins. 

From the plant concrete can be taken 
by either train or truck to the upstream 
tunnel portals and later to the dam. The 
concrete plant is at present the end-of- 
rail of the contractor’s line into the 
canyon. The two 1,000-ft. tunnels re- 
quired to extend the line to the dam 
site have been driven, however, and one 
is being used by truck at present. 
Through this bore, passing a_ steady 
stream of loaded trucks from tunnel- 
mucking operations, the road reaches 
the four upstream portals of the diver- 
sion tunnels. This point marks a pres- 
ent concentration of activity. 

Upstream Portals — Trans-river 
trucking is across a steel suspension 
bridge above high-water level and a 
temporary timber-pile trestle used dur- 
ing low-water period. The recent flash 
flood carried away the original trestle 
in this location, but it was replaced in a 
couple of days, which indicates the 
speed and magnitude of the contractor’s 
incidental activity. At the mouth of 
the inside Nevada portal in deep exca- 
vations are forms where the first “pay 
concrete” was recently placed as the 
foundation for the permanent-intake 
trash-rack structure. This trash-rack 


rd 


foundation will also be used temporaril 
as the foundation for the contractor's 
concrete-arch cofferdam to be built 
protect the tunnel portal during the 
high-water season. Foundations for 
the other seven of these arch diversion 
dams at the tunnel portals have been 
built, and the structures will be com 
pleted as the regular high-water season 
approaches. Ramps over these dams 
will permit lining operations to continue 
during high water. 

Across the river in the portal of the 














Typical excavation in open-cut, where 
300,000 cu.yd. of rock will be removed 
for the spillway on the Nevada side. 
Shovel and trucks were available as 
tunnel work neared completion. 


inner Arizona tunnel, preparations are 
under way for starting concrete-lining 
operations. In this heading the tunnel 
has been excavated completely, includ- 
ing removal of the invert, and concrete 
sills have been poured along the top of 
the invert section. These will carry 
rails for gantry equipment that will be 
used to place the invert concrete. \ 
subsequent operation will pour the walls 


of the tunnel by direct placement by 
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headings has been deposited upstreat 


and above high-water level on that si 


of the canyon, but t 


he majority of tl 


tunnel material from these four portal 


Activity at the lower portals centers on 
tunnel driving The suspension bridge 
will allow uninterrupted trucking across 
the river even during high water; this 
structure is duplicated at the upstream 
portals. The downstream portals on the 
Arizona side are shown enlarged and 
ready for removal of the 16-ft. depth of 
invert. At the upper left are the build- 
ings at the mouth of the Nevada adit, 
and the arrow shows the lower portal of 
the second railroad tunnel, which will 
provide railroad transportation to the site 
from the upper end of the canyon 
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has been trucked upstream on_ the 
Nevada side, where it has been used 
to provide the railroad fill around the 
hend of the canyon. 

At present three cableways are oper- 
ating overhead, one of 10-ton capacity 
for heavy equipment and two of 5-ton 
capacity for lighter work. Anchorages 
are being prepared for the 20-ton cable- 
ways, which will be used for handling 


equipment and concrete on the dam 
itself. 
Downstream portals 
Except by boat or by long hike 


through the tunnels, there is no direct 
route at present to the work at the 
downstream portals because of wall- 
scaling operations. This necessitates a 
return out of the canyon, a climb to the 
government highway on the rim and 


then a steep descent by another con- 
struction road into the canyon at the 
downstream portals. Downgrade the 


route passes huge dumps where suitable 
areas have been found to place tunnel 
rock in accordance with terms of the 
contract. It continues past the mouth of 
a 500-ft. trucking tunnel driven to per- 
mit opening up an additional area in a 
side canyon for the disposal of rock, 
down past the intake of Boulder City 


waterworks, with its preliminary 
settling basin, to the portals on the 
Nevada side. 

Tunnel Heading—A quick trip to the 
heading of tunnel No. 1, which is the 
last of the four downstream headings 


still operating on bench enlargement, 
reveals working conditions. (This head- 
ing was holed through April 2.) The 
floor is rather muddy with silt from the 
flood, although under ordinary condi- 
tions the tunnels are perfectly dry. Up 
at the face the truck-mounted drilling 
jumbo swarms with a crew of 45 men 
working under floodlights operating 30 
dritis hammering away on holes for a 
174-ft. round. This face is 30 ft. high, 
and at the top can be seen the outline of 
the 12x12-ft. pioneer heading, from 
which:fresh air is pouring from a blower 
located near the adit to the pioneer tun- 
nels. This fresh air travels down over 
the face of the bench and even during 
mucking, when the trucks are in opera- 
tion at the face, no conditions having 
arisen to prove unsatisfactory as far as 
air supply is concerned. Farther back 
in the: tunnel a crew is servicing the big 
electric shovel for its next round, when 
it will move 1,200 cu.vd. of rock in 
about a seven-hour mucking period. 
Back to Town—Out of the tunnel and 
back up the road a fleet of covered ‘lor- 
ries is passed that are bringing the 
swing shift down to work. Across the 
river can be seen the steep trucking 
road and the tunnel waste-disposal 
dumps extending high up on.the canyon 
walls. The road doubles back upstream 
into extremely rough country to pro- 
vide access to the Arizona spillway lo- 
cation where open-cut excavation will 
be started as soon as the road is com- 
pleted. A short side trip to the loca- 
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A year’s progress 
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Tunnel excavation 


Aggregate grading plant 
Boulder City water supply 





tion of the Nevada spillway shows 
excavation well under way, removing 
the 300,000 cu.yd. of rock in this open 
cut. 

Back along the road to Boulder City 
the shadows deepen on the desert moun- 
tains after a full day that has afforded 
only the briefest glimpse of some of the 
main features of this gigantic construc- 
tion project. Over the rise and down 
into Boulder City the trip is completed 
just as the lights begin to appear. The 
return is well timed for the dinner call 
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at the big mess hall. This particul: 
meal of the ten served during each 2 
hours finds a hungry crowd of abo 
600, which is sufficient to occupy t! 
mess hall. The evidence is plain th: 
a fine meal is well enjoyed. 

Outside, the lights are bright in t! 
big recreation hall, where hundreds ar 
relaxing over cards and pool table 
Lights are also to be seen at th 
windows in both contractor’s and gov 
ernment office buildings, where those re 
sponsible for planning, execution an 
supervision are still at work. Back 
along the highway .to Las Vegas th: 
multitude of details of all that has been 
seen during the day begin to fade int: 
a few general impressions—a construc- 
tion project of unprecedented size and 
interest, speed and coordination of exe 
cution in keeping with the immensity o: 
the work; progress during twelv: 
months, regardless of a torrid summe: 
and slowly developing facilities, which 
reflects the highest credit on all con- 
nected with planning and carrying on 
the work; personnel from top to bottom 
of the highest type now molded into a 
construction unit that will carry forward 
the develpment with increasing accelera- 
tion. There is no need to enumerate 
the long list of names of those supervis- 
ing and directing the work, as they are 
well known to all. 





Tri-State Compact Recommended 
for Control of Pollution at New York 


Reduction of pollution in the harbors and channels of 
the New York port district and at the near-by beaches 
of New York, New Jersey and Connecticut would be 
controlled by commissioners appointed by the three states 


of an interstate sanitation district and 

for the establishment of an interstate 
sanitation commission for the control of 
future pollution and the abatement of 
existing pollution in the tidal and 
coastal waters in and adjoining the New 
York Metropolitan District were pre- 
sented to the New York ‘and New 
Jersey legislatures for action this year, 
and similar bills will be presented to 
the Connecticut legislature at its next 
session, which will be in 1933. The 
bills presented in the New York State 
legislature were passed and have been 
signed by the governor and will become 
effective upon the approval of the bill 
presented in New Jersey. The bills are 
so worded that the interstate compact 
will become effective on approval by 
the states of New York and New Jersey 
in so far as it affects waters within 
those and is within the 


] cian interst BILLS for the creation 


two states 
power of the two states to act without 


consent of Congress. If Connecticut 
also desires to become party to the 
compact, its approval will make pos- 
sible the extension of the treaty area to 
include that part of the Connecticut 
shore area contributing a large amount 
of pollution to Long Island Sound. 
The bills before the New York and 
New Jersey legislatures are the result 
of a survey made by a.commission ap- 
pointed some time ago to study pollution 
of the harbor and coastal waters of the 
district and to recommend to the three 
states what action should be taken. The 
actual study of the available records for 
determining the extent of pollution, the 
determination of the area to be included 
under an interstate compact, and the 
drafting of the compact were placed in 
the hands of a research and engineering 
committee consisting of Frank S. 
Tainter, chairman, a member of the 
firm of Parsons, Klapp, Brinckerhoff & 
Douglas, consulting engineers, New 
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Tidal waters of three states are included 

in the area covered by the proposed 

pollution-control compact. Waters to be 

placed under control of the commission 

are shown shaded in this map reproduced 
from the engineers’ report. 


York, and also a member of the New 
Jersey State Department of Health; 
Thomas Parran, Jr., commissioner and 
Charles A. Holmquist, director of the 
division of sanitation, New York State 
Department of Health; James A. New- 
lands, president of the Henry Souther 
Engineering Co., of Hartford, Conn., 
and a member of the advisory council 
of the Connecticut State Department of 
Health; William Schroeder, chairman 
of the New York City Sanitation Com- 
mission; and H. A. Foster, engineer, 
New York. 

The area considered by this com- 
mittee to be included under the pro- 
visions of the compact is shown in the 
accompanying map, which is reproduced 
from the committee’s final report. The 
jurisdiction of the proposed sanitation 
commission in that area will include 
“all the coastal, estuarial and tidal water 
within or covering portions of the 
signatory states and those portions of all 
towns, cities, boroughs and villages that 
border upon and the natural drainage 
from which is tributary to such tidal 
water, together with all areas in the 
signatory states, the artificial drainage, 
sewage or sewage effluents which now 
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discharge or may hereafter discharge 
through artificial outlets to such tidal 
waters.” 

The proposed compact calls for the 
appointment of five commissioners by 
each of the two states, or the three 
states if Connecticut joins with New 
Jersey and New York. The commis- 
sioners so appointed are to constitute 
the sanitation commission, which is em 
powered to determine into which of two 
classes all waters under its jurisdiction 
are to be put, the two general classifica- 
tions being prescribed in the compact. 
It also is empowered to issue orders 
requiring such treatment of sewage and 
industrial waste as it deems necessary 
to obtain or maintain the purity required 
by it, and to stop contamination of the 
waters under its jurisdiction by injunc- 
tion proceedings. The commission will 
have no power to undertake the con- 
struction of sewage-disposal plants or 
other work to put its orders into effect. 
Responsibility for making its orders 
effective is assumed by the states, juris- 
diction to be exercised through existing 


channels such as the state departments’ 


of health. 

The proposed compact divides the 
waters under the jurisdiction of the 
commissioners into two classes: (1) 
class A, in which the designated water 
areas are expected to be used primarily 
for recreational purposes, shellfish cul- 
ture and the development of live fish: 


(2) class B, in which the designated 
Water areas are not expected to be used 
primarily for recreational purpose 

shellfish culture or the deve lopn ent ol 
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luted matt: 
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life. 
that no sewage o1 
shall be discharged o1 
into the tidal waters of th 


fish The signatory states 
other pol 


pe! 





district « 


cept under the following condition 
1. All sewage discharged or pet 
flow into class A waters of the distr 
first have been so treated us 
(a) To remove ail floating 
and at least 60 per cent of t 
pended solids, and 
(b) To effect a reduction 
isms of the B. coli group Cinte 
bacilli) so that the probable 
of such organisms shall not excees 
one per cubic centimeter in more t 
50 per cent of the samples of sewaxre 
effluent tested by the presumt 
method: provided, however, that 
the case of discharge into 


used primarily for bathing tl Dra 


terial standard need not be require 
except during the bathing sea 
and 


effect ai reduction 
demand of the sewage 


(c) To 
oxygen 


ent sufficient to maintain an averag: 
dissolved oxygen content in the tida 
waters of the district and in the 
general vicinity of the point of 4d 
charge of the sewage in those water 
at a depth of about 5 ft. below the 
surface, of not les than 50 per ‘ 


saturation during any week of the 
year 
2. All sewage discharged or permitted t 
flow into class “B" waters of the dist: 
shall first have been so treated as 
(a) To remove all floating 
and at least 10 per cent of the su 
pended solids, or such additional per 
centage as may by reason of local 
conditions be ary to avoid th: 


solid 


necess 


formation of sludge deposits in the 
class B waters of the district, and 
(b) To effect a reduction in the 


oxygen demand of the sewage effluent 
sufficient to maintain an average dis- 
solved oxygen content in the tidal 
waters of the district and in the ger 

eral vicinity of the point of discharge 


of the sewage into those waters, at 
a depth of about 5 ft. below the 
surface, of not less than 26 per cent 


saturation during week of the 
year. 

3. If the commission shall determine, 
after investigation, that owing to topography 
or other local conditions, either natural o7 
artificial, in a part of any municipality dis- 
charging sewage into the tidal waters of 
the district, it would be impossible or in 
practicable to meet the above requirement 
in either class A or LI waters with respect 
to suspended solids or oxygen demand, a 
modification of these requirements may be 
permitted ; provided, however, that the sew 
age discharged from adjoining areas it 
such municipality shall be given the addi 
tional treatment necessary to effect an 
average reduction of suspended solids and 
oxygen demand of all the sewage dis- 
charged from such contiguous areas (in- 
cluding the portion of the area of the 
municipality where the requirements ha 
been modified) equal to the requirements 
stated above. 


any 


In addition to agreeing to place con- 
trol over the waters actually within the 
compact area under the jurisdiction of 
the treaty commissioners, the signatory 
states also agree that water flowing into 
the compact area waters in tributary 
streams shall be maintained up to the 
standards laid down by the commission 
for the waters into which such streams 
discharge. 

The commissioners are instructed 
under the proposed treaty to prepare 
a plan of the most practicable and eco- 
nomical method of securing conformity 
with its standards, having in view the 
future growth and development of the 
district, and to submit it to the legisla- 
tures and governors of the signatory 
states. 
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Economy in Wider Use of 
Protective Coatings on Pipes 


Laying bare pipe in oil and gas lines and postponing 
application of protective coating until corrosion 
develops found to be uneconomical in most instances 


By Wm. Thompson Smith 


Ford, Bacon & Davis, Inc., 
New York, N. 


Angineer 


GREAT EXPANSION of pipe-line construction 
for the transmission of gas and oil in re- 
cent years brought with it an increase in 
the problem of protecting lines against 
corrosion. The first cost of coating an 
entire line amounts to such a considerable 
item that no coating was used in many 
instances, and in others protective coatings 
were used only where corrosion could most 
logically be expected. Out of this latter 
plan grew a system of soil studies to deter- 
mine by chemical analysis where protec- 
tion against corrosion should be provided 
along the route of a projected pipe line. 
Little attention, however, has been given 
as yet to all the economic considerations 
entering into an advance determination of 
how much protection should be provided as 
the result of the soil studies along a par- 
ticular line. In the study presented here- 
with Mr. Smith endeavors to correlate these 
factors. EDITORS. 


UESTIONS as to how and 

whether to protect pipe lines 

fromm corrosion arose simultane- 
ously with the designing of the first 
underground metal pipe line. The 
answer to the question of how to 
protect such lines is dependent upon 
the applicability and accuracy of va- 
rious theories concerning the causes 
and mechanism of corrosion. The an- 
swer to the question whether to protect 
depends purely on relative economies. 
Beyond the point of assurance that 
some merit, however small, is possessed 
by the particular protective process or 
material under consideration, the com- 
parative worth of various forms of 
protection is beyond the scope of this 
question. 





Varying conditions complicate 
the problem 


An underground pipe line may be 
laid either bare or with some form of 
protection, which usually takes the 
form of a coating or shell of concrete, 
asphalt, coal tar or some similar ma- 
terial which experience has shown to 
be more resistant to the action of cor- 
rosive agents in the soil than is the pipe 
metal itself. Corrosion and deteriora- 
tion of the pipe are thereby postponed. 
A bare line will inevitably corrode, but 
the rate of deterioration generally will 
not be uniform throughout the length 
of the line. It is by no means uncom- 
mon for certain relatively short sections 
to require reconditioning or even re- 
placement within two to three years of 
the time of laying, although other sec- 
tions may remain in good condition 
for ten, fifteen, or twenty years or 
longer. The term “hot spots” has been 
given to those sections of ground where 


soil corrosion is found to be markedly 
severe, 


Cost of coating entire line when 
laid difficult to justify 


The application of pipe-line coatings 
involves material and labor costs which, 
though small compared with the total 
cost of the line, are nevertheless sub- 
stantial. Except at hot spots these 
costs are somewhat difficult to justify. 
Certainly in a generally non-corrosive 
area (if such a soil character can be 
conclusively proved) coating should 
be used only at locations known or 
suspected to be corrosive. 

Within the past five years much at- 
tention has been given to and valuable 
results have been obtained from the 
development of dependable and reliable 
means for the predetermination of soil 
ccrrosivity. By the use of such 
methods, which are as yet admittedly 
not absolutely exact, it is possible to 
allocate limited appropriations for pipe- 
line protection and coating to the sec- 
tions where it is most necessary. Many 
designers and operators, on the other 
hand, prefer to lay pipe lines without 
protection of any sort and await the 
development of corrosion-and leaks as 
a definite and infallible indication of 
the locations where protection is re- 
quired. Those sections of line are then 
uncovered, raised, thoroughly cleaned 
and relaid, at costs which are high 
when compared with initial construc- 
tion costs, with sublime confidence in 
the belief that savings resulting from 
the omission of coating where it was 
not urgently necessary and from de- 
creased interest charges by belated ex- 
penditures will more than balance the 
cost of the protection finally applied. 

Such a policy with respect to protec- 
tion has been advocated with increas- 
ing frequency and emphasized in current 
magazine articles dealing with pipe-line 
subjects and in papers presented be- 
fore interested associations. 

In far more cases than is commonly 
suspected this policy is wrong and the 
expected saving is non-existent, if in- 
deed there is not a loss. The composite 
effect of the major factors bearing on 
the economics of this procedure is 
subject to close determination based 


upon reasonable assumptions, though 
this apparently is seldom done. Then, 
too, there are a host of other con- 
siderations the effects of which, though 


important, are not capable of accu: 
estimation in advance. Among th 
are: 


1. Since hot spots are to be located o 
by leaks there may be an interruption 
service not only during the time requir 
for repairs but also during the time af: 
the leak is discovered until repair mater 
and crew can get to the point of trouble 

2. Oil or gas may be lost by leakage, 

amounts dependent upon both the size 
the leak and the time interval between 
occurrence and its repair or the intern 
tion of service. 
_ 3. The discovery of hot spots will 
irregular, both as to time and as to lo 
tion. This does not permit the defin 
scheduling of work or expenditures. 

4. The operator can never be sure t! 
all hot spots along his line have alrea: 
been discovered. 

5. Before corrosion has proceeded to 
extent which will show the existence of 
hot spot by causing a leak there will be 
most cases a general weakening of t 
pipe wall in that immediate vicinity. 

6. Corrosion may be so extensive befo: 
discovery and repairs as to require pi; 
replacement. 

7. When the policy of waiting for hot 
spots to develop has been adopted, it 
necessary to keep a larger and more skill: 
repair crew on duty or subject to call, or t 
recruit one of less experienced labor, whi: 
involves increased costs and slow wo! 
until organized. 

8. Hot spots, on account of their ver 
nature, are more apt to be found in rela- 
tively inaccessible locations. 

9. There is always uncertainty as to th: 
exact length of line involved at any on 
location. 

10. With ordinary cleaning it is difficult 
to get a first-class application of any pro- 
tective coating on corroded pipe. Prop- 
erly thorough cleaning in such cases 
expensive. 

11. Working on separated and relatively 
short lengths of line increases costs per 
foot. 

12. In repairing leaks and doing recon- 
ditioning work at hot spots, makeshift and 
therefore less economical equipment is often 
used, because equipment best suited for the 
particular job is not available promptly 
enough, if at all. 

13. The policy of waiting for hot spots 
to develop before coating results in higher 
depreciation and fixed charges on account 
of the excess emergency repair equipment 
which must be kept available. 

14. Particularly in the case of pipe lines 
through cultivated areas, as to a lesser 
extent elsewhere, repair work at a hot spot 
may involve large claims against the oper- 
ating company, as for instance for damage 
done to growing crops. 

15. If the operator prefers to wait for 
hot spots to develop rather than to coat 
the entire line during construction, only a 
small fraction of the total length of line 
can be protected for equal total expenditure. 

16. Practical considerations usually lead 
to the reconditioning of a minimum length 
of from 150 to 200 ft. at any one point 
regardless of the exact extent of the proved 
hot spot. A summary of total length of 
hot spots alone, as a measure of the amount 
of reconditioning to be expected, is fre- 
quently highly deceptive. 


Reconditioning unprotected pipe 
offsets much of original saving 


Generally speaking, only surprisingly 
small percentages of the total length 
of a bare line can be reconditioned be- 
fore the total costs will equal or ex- 
ceed the cost that would have been 
entailed by the application of complete 
protection during the original construc- 
tion. Unofficial tentative estimates of 
the U. S. Bureau of Standards place 
the total mileage of pipe lines in the 
United States at 45,000 miles, valued 
at $5,680,000,000. This is an average 
value of $12,500 per mile. Estimating 
the cost of protection, applied during 
original construction, at 4 per cent, the 
average cost of protecting these lines 
would have been $500 per mile, or 9.5c. 
per foot. C. R. Weidner, at a meeting 
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of the American Petroleum Institute, 
has given cost data for 31 recondition- 
ing jobs totaling 123.45 miles of 8-in. 
pipe which show an average of 88c. 
yer foot, or approximately $4,650 per 
mile. At this rate, neglecting interest 
charges, only about 570 ft. of line could 
be reconditioned before the total cost 
would exceed the cost of complete 
initial coating. Although equal amounts 
would then have been expended, more 
than 4,700 ft. per mile, or nearly 90 per 
cent of the reconditioned line, would 
still remain without protection. Fur- 
thermore, it is only fair to note that 
\ir. Weidner’s costs do not consider 


1,500 


relaying, and also adequate 
the probable loss of gas or oil, iiite 
of service, 
tively 
ments, 
abnormal 


allowances f 

rruption 
loss of good will, use of rela- 
inexperienced labor, pipe replace 
inaccessibility of point of failure 
cleaning costs, use of makeshift 


equipment, crop and other damages, etc. 
3. Rate of interest, compounded annu 
ally, to be allowed on invested capital. 


4. Average age of line at t e of re 


ditioning. 


Necessarily these factors may be ex 
pected to vary widely according to 
special conditions prevailing in par 
ticular instances. However, with these 
values all known or subject to reason- 
able assumption, it is possible to cal 
culate definitely the average number of 


feet per mile which can be recondi- 
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the cost of laving 

lt allows a variation in recondition 
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sider the more limited fic i 

most cases will lie. For natural ga 
or oil transmission lines, on account « 
the distances usually involved and tl 


C Cost of coating as per cent 
of cost of bare lime 





r allow for loss of revenue during 
repairs, loss of gas or oil, interruption 
of service with accompanying loss of 
good will and danger to franchises, 
use of inexperienced labor or use of 
makeshift equipment. 


Factors affecting coating costs 


Several factors affect the relative 
cconomy of complete coating during 
original construction as compared with 
the construction of a bare line with 
the intention of reconditioning sections 
where corrosion occurs. These factors 
are: 

1. Material and labor costs of pipe pro- 
tection expressed as a per cent of the cost 
of an equal length of bare pipe line. 

2. Reconditioning cost, exclusive of mate- 
rial and labor costs for coating, expressed 
as a per cent of the cost of an equal length 
of bare pipe line. This cost must include 
all material and labor charges incident to 
uneovering the line, raising, cleaning and 


RP Cost of uncovering, clearing 


and relaying as per cent 
of cost of bare sine 
r Rate of interest allowea ——+- 
on invested capital. 
| | | 


| 


Year Units for Interest-age Correction 2 3 4 


The relative economy of complete coat- 

ing at time of construction as compared 

with reconditioning is subject to graph- 
ical determination. 


tioned before the total costs, including 
interest charges, will equal or exceed 
the cost of coating all of the line dur- 
ing initia! construction. This figure 
is independent of the eventual total 
serviceable life of the line. 


Economies determined by chart 


The results of such calculations may 
be presented as in the accompanying 
chart for the quick solution of similar 
problems. The chart is drawn to 
cover the extreme range of variations 
to be expected in the four factors con- 
sidered. It may be used for any in- 
terest rate between 3 and 8 per cent 
annually. It covers a range in cost of 
coating of from 2 to 12 per cent of 





Cost of Coating, C 


resulting Opportunity to develop a more 
or less skilled organization through ex- 
perience, the cost of coating is fairly 
low, and for an enamel application may 
be expected to be between 3 and 5 per 
cent of the total cost of a bare line, 
including labor, material and all over- 
head and financing charges. The cost 
of reconditioning such lines varie 

widely, but the bulk of the cases 
probably involve a cost of from 40 
to 60 per cent of the cost of a bare 


line. On the other hand,:in natural or 
manufactured gas distribution systems, 
the cost of coating is usually slightlv 


higher and will probably range from 4 
to 6 per cent. Because of the difficulty 
of working in congested areas and the 
complications due to the existence of 
paving, trees, conflicting underground 
structures, etc., the cost of r 


con lition- 
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ing distribution systems is high, rang- 
upward from 70 per cent in the 


majority of cases. 


ing 


Coating advisable if probable 
reconditioning exceeds 16 per cent 
For transmission or distribution sys- 

tems 5 per cent may be used as a nor- 
mal interest rate. Fairly severe though 
not uncommon corrosive conditions will 


necessitate reconditioning in the bad 
spots usually in from one to three 
years, or an average of two years. 


Fairly mild corrosion will necessitate 
reconditioning in part in from six to 
ten years, or an average of eight 
years. It should not be overlooked, 
however, that in the latter case as the 
length of time increases before cor- 
rosion makes itself apparent by leaks 
the spread of years during which the 
majority of the hot spots will develop 
also increases. Furthermore, because 
the line as a whole is older there can 
be correspondingly less assurance that 
trouble will not soon develop in those 
portions of the line that have not been 
reconditioned. 


Considering the above-mentioned 
ranges, the percentages of the total 
line which may be _ reconditioned in 


transmission systems may ordinarily be 
expected to be between 5 per cent 
where hot spots are severely corrosive 
and 16 per cent where a combination 
of favorable conditions exists including 
high coating costs, low reconditioning 
cost and rather mild hot spots. In the 
case of distribution systems the range 
is somewhat narrower, being from ap- 
proximately 5 to about 12 per cent. If 
there exists reason to believe that any 
larger part of a line than is represented 
by these percentages will require re- 
conditioning, it will be found cheaper 
to coat the entire line during the initial 
construction period than to rely on later 
reconditioning. 


Corrosion records misleading as basis 
for reconditioning estimates 


The percentage of line to be recondi- 
tioned is possibly misleading to those 
whose records show the exact length 
of line where corrosion has been found 
or is to be expected. In reconditioning 
work the application of coating is 
almost never confined strictly to the 
length of line which is corroded. Prac- 
tical considerations usually place a 
minimum limit on the length which can 
be economically treated, and a desire 
for safety, usually coupled with a de- 
gree of uncertainty as to the exact 
boundaries of the hot spot, dictates the 
application of some additional footage. 
Coating is commonly applied to from 
two to five times the length of the hot 
spot itself. 
lows logically that if hot spots them- 
selves along transmission lines may 
constitute more than from 1 to 3 per 
cent of the total length, or from 1 to 
24 per cent in the case of distribution 
lines, money will be saved by providing 


With this in mind, it fol- 





for complete protection when the line 
is originally laid. 

The accompanying chart consists of 
a group of curves at the right-hand 
side, of which each curve shows the 
variation at some constant cost of re- 
conditioning R, as the cost of coating C 
varies. On the left-hand side are sev- 
eral sets of curves by which the neces- 
sary correction can be made for the 
rate of interest to be allowed and for 
the degree of severity of the hot spots 
as indicated by the average age of the 
line at the time of reconditioning. 


Graphic solution of question of 
reconditioning or initial coating 


For illustration, assume that an en- 
gineer must decide with respect to a 
particular proposed line whether it will 
ultimately be cheaper to coat the line 
100 per cent or to lay the line bare and 
recondition it at hot spots as leaks de- 
velop. In the particular instance the 
engineer estimates that it would cost 
half as much to recondition a mile of 
line as it would cost originally to lay 
the same length bare, but he realizes 
that possibly only a short total length 
of line will need to be reconditioned. 
On the other hand, he estimates that 
the cost of coating would amount to 
4 per cent of the cost of a bare line. 
He has reason to believe that certain 
sections of the line, if laid bare, would 
require reconditioning in from one to 
three years, or in an average of two 
years. He must allow for interest 
charges at the rate of 5 per cent com- 
pounded annually. 

A dotted line is shown on the chart 
ior the solution of this problem. Start- 
ing at 4 per cent on the C scale, draw 
a line vertically upward to intersect the 
curve for a reconditioning cost, R, of 
50 per cent. From this intersection, 
draw a line horizontally to the left until 
it meets a 5 per cent interest-age cor- 
rection curve. Continue, to the left, 
along this curve (and, if necessary, 
successively along one or more of the 
5 per cent  interest-age correction 
curves above it) for a total number 
of horizontal spaces equal to the num- 
ber of years assumed as the average 
age of the line at the time of recon- 
ditioning. Then draw a line horizontally 
to the left-hand marginal scale, reading 
the result as 435 ft. per mile. The de- 
signer now knows that if there is 
reason to expect that more than 435 ft. 
per mile of bare line must eventually 
be reconditioned it will prove cheaper 
in the end to provide initially for com- 
plete coating at the time of original 
construction. 


Small effect of soil conditions on 
amount of line to be reconditioned 


If the soil conditions along this as- 
sumed pipe line had been much less 
corrosive, the engineer, instead of ex- 
pecting reconditioning to be required in 
an average of two years, might have 
expected trouble from soil corrosion to 
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be developed in from six to ten ye 
or in an average of eight years. Ot! 
conditions remaining the same, the fi 
part of the solution by the chart wor 
not be changed. When making the 
terest-age correction, however, inst: 
of continuing along the curve for 
spaces, continue for eight horizon 
spaces before reading the result by t 
left-hand marginal scale as 580 ft. | 
mile. 

It is readily seen that, in compari: 
a relatively non-corrosive soil with 
rather actively corrosive soil, the 1 
sulting increase in length per m 
which could be reconditioned is on 
34 per cent. Figured as per cent «! 
total length of line, the small magnitu: 
of the difference resulting from degr: 
of corrosivity is even more strikin; 
The amount of line which could | 
reconditioned before the total co-! 
would exceed the cost of 100 per cen: 
original coating is increased only fro: 
8.2 to 11 per cent. 

In estimating the length of lin 
which will probably be reconditioned, 
the engineer will naturally have in mini 
not just the length of line at each hot 
spot where corrosion has been found 
to be severe. As a matter of conve 
nience as well as good practice at least 
50 to 100 ft. would be reconditioned on 
either side of the section where serious 
corrosion had occurred. In any event, 
seldom less than 200 ft. would be re 
conditioned at any one location, even 
though bad corrosion and pitting had 
occurred for a distance of only 25 ft. 
If there were, on an average, two such 
sections per mile, the length of line 
reconditioned would amount in_ total 
to about the 435 ft. per mile found in 
the first example. This amount of line 
would be reconditioned, although the 
severely corroded length is only 50 ft., 
or less than 1 per cent. In_ other 
words, the result obtained by use of 
the chart represents the total length of 
line which would be reconditioned, in- 
cluding not only the hot spots them- 
selves but also the additional lengths 
coated for reasons of convenience as 
well as justifiable precaution. 

In general, the length of line actually 
reconditioned is several times the total 
actual length of severely corroded sec- 
tions, except where hot spots are so 
frequent as to make it obviously pref- 
erable to apply 100 per cent coating 
initially. Under most conditions the 
probability of hot spots totaling even 
as little as 1 to 2 per cent of the total 
length of an underground pipe line 
should properly lead the designing en- 
gineer to specify complete coating as 
a part of the original construction. 

The best warranted method of saving 
in protection costs is not by the 
dubious wisdom of waiting for hot 
spots to develop before using any coat- 
ing but by coating all known or sus- 
pected areas of corrosion and omitting 
coating in non-corrosive areas as de- 
termined by a thorough and reliable 
soil-corrosion survev. 
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Appropriation Slash Will Interrupt 
Study of Water Resources 


Government will not match state cooperative funds—Exten- 
sive curtailment of stream gagings, flood and runoff meas- 
urement will be necessary—Power, water supply, sanitation 
and flood protection are dependent on continuous records 


SLASH in appropriations, re- 

garded now as_ inevitable, will 

seriously interrupt the Geological 
Survey’s systematic study of water re- 
sources. The continuity and compara- 
bility of data collected in investigations 
of groundwater, streamflow and _ floods 
throughout the country are essential 
features of work that must be curtailed 
because of a cut from $719,500 to $600,- 
000 in the budget for the ensuing fiscai 
year. The Senate appropriations com- 
mittee sought to fix the total at $700,000 
but was forced to revert to the reduction 
previously voted by the House. The 
Senate committee refused to cut any 
deeper although it was under instruc- 
tions to curtail any or all items to the 
extent necessary to reduce by 10 per 
cent the appropriation made by the 
House for the department of interior as 
a whole. 

Additional loss will result from the 
inability to take up all available state 
cooperative funds, although the Senate 
committee succeeded in protecting the 
greater part of the money available fo 
cooperative work. The House bill would 
have permitted the Survey to use for 
cooperative work only $400,000 of the 
amount appropriated. Realizing that for 
every dollar the cooperative allotment 
is cut, the Survey will lose $2, the Sen- 
ate committee raised the limitation on 
cooperative work to $450,000, after first 
recommending $518,000 to match the 
amount made available by the states on 
the assumption that federal cooperation 
would be forthcoming on the usual 50-50 
basis. In view of the reduction in the 
total appropriation, the earmarking of 
a larger sum that can be spent only in 
cooperative work would have had the 
effect of crippling some work that neces- 
sarily must be carried on without state 
cooperation. 

The House committee sought to 
justify the reduction to $400,000 as due 
to the material decrease in requests from 
the states. The fact is that the great 
drought, officially declared at an end 
only a few weeks ago, created such 
interest and anxiety concerning avail- 
able surface and groundwater supplies 
in all sections of the country that funds 
offered by the states are the largest in 
history, exceeding the total of $552,000 
carried for this purpose in the federal 
appropriation for the current year. A 
further argument for fulfilling the as- 
surance of federal cooperation so far as 


possible is that, having contributed gen 
erously to the work tor this year and 
next, the states may be forced by deple 
tion of their revenues to curta:l 
appropriations for the fiscal years 193-4 
and 1935. 

Expenditures for water studies con 
stitute a permanent investment that is 
steadily increasing in value. But this 
value is largely destroyed if the records 
are interrupted. All parts of the country 
will prospectively be affected. When 
the Geological Survey first undertook 
its work, 45 years ago, data on water 
resources were of interest principally 
to the arid and semi-arid regions of 
the West; except in such regions, the 
water supply did not present a difficult 
problem in a sparsely settled country, 
for water was available in sufficient 
quantities. But as population doubled 
and industry expanded, the definite limit 
on the water resources of any region 
made itself felt, and there came an ever- 
increasing demand for reliable informa- 
tion on the available supply. 

Continuity is basic to the value of 
water data, experience shows. It is far 
more important since the great spread- 
ing of demands for city supply, for 
power (both hydro and steam) and for 
industrial processing. Both quantity 
and distribution must be known thor- 
oughly to permit supplies to be utilized 
to maximum capacity and to control the 
priorities of different uses. The inter- 
ruption of many records due to reduc- 
tion of funds this year will therefore 
have far-reaching effects. 

Few communities have not had diffi- 
cult water problems to meet and over- 
come. Questions relating to the supply 
available are arising in connection with 
valuations of public utilities, and the 
answers affect all who use their output. 
States have set up water codes to gov- 
ern the use of water within their boun- 
daries. Numerous problems have arisen 
in connection with the use of interstate 
water, and regulation has been enforced 
either by compact or court decrees. - The 
data on which such questions are de- 
cided have usually been supplied by the 
Geological Survey, as few private rec- 
ords exist. 

Because of the wide variations in 
occurrence of water from year to year 
and month to month, data must extend 
over a sufficient period to indicate sea- 
sonal and annual variations. Such data 
can only be gathered years in advance 
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records of the gaging stations of the lI s 
Geological Survey and some tate 
The streamflow record 
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period of time It would have been mu 
nacre satisfactory if complete streamft 
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of points on the Delaware River f 
eriod, say of 50 years 


Thus, in order to anticipate tl 


tion of such questions, records must 
maintained now With expansior 
metropolitan areas and increase of flor 
hazards, the construction of reservoirs 
and other worl > will re ich a scale 
scarcely visualized toda) 

Hydraulic engineers point out tha 
not only must the work be continuous 
but the data collected throughout ths 


country must be of comparable accur 
racy. Experience has demonstrated t] 
hoth requirements can best be accon 
plished by coordinating the investiga 
tions of federal, state and local agencies 
with which private agencies also ma) 
cooperate. The cost of obtaining r 
liable information available when th 
need for it arises is insignificant 
comparison to the direct and indirect 
losses due to delays in development, 
overdevelopment and wasteful use. 
Development of additional supplies, 
shown to be necessary by the experience 
suffered in the 1930-31 drought, has 
brought streamflow records into wide 
use. Hundreds of stream-gaging sta- 
tions were required in connection with 
the Army Engineer Corps’ survey ot 
all navigable streams upon which power 
developments appear to be feasible. 
This program will be completed this 
year, but fortunately, in the light of 
the need for continued data on stream- 
flow at many potential sites, restrictions 
imposed by Congress last year, which 
threatened abandonment of a_ large 
number of gages, have been removed. 
As 50 per cent of the country’s popu- 
lation still depends upon wells for its 
water supply, the need for continuing 
groundwater investigations is fully as 
great as those in connection with 
surface-water resources. Interest in 
groundwater supplies, always of vital 
concern in the West, has been intensi- 
fied in the East by the drought. The 
Survey now is engaged in a study of 
the groundwater supply on Long Island, 
as a result of New York City’s proposal 
to draw 94,000,000 gal. more from Nas 
sau County wells that now supply the 
city with 100,000,000 gal. Another in 
tensive investigation is under way in 
Houston, where the increasing demands 
of industry and expansion of rice culti 
vation are taxing the present supply. 
An investigation to determine ground 
water conditions in the East Texas oil 
field, with particular reference to the 


effect ~of well-drilling and operation 
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In addition to the strictly utilitarian 
use of data on water resources, there is 
a large demand for the records for 
purely scientific studies, principally in 
connection with problems encountered 
mn meteorolog 


upon the sanitary 


Was re- 


y, geology and the charac- 





ter and distribution of plant life. For 
this purpose systematic and continuous 
records are desirable, for comparison 
with the data on these other physical 
phenomena. Curtailment to fit this 
year’s reduced appropriations now 
threatens to affect all these operations. 
Details of the necessary cuts are now 
being studied by the Survey. 


Design for Casing Pipe for 
Pipe Undercrossings 


Calculation and tabulation of shell thicknesses 
based on Marston’s conduit-load theory and the 
Boussinesq law of concentrated-load distribution 


By M. G. Spangler 
tssociate Structural 
Jowa State College 


Engineer 


Ames, lowa 


Tue Procress of research in developing 
the theory of load stresses on conduits 
with earth supercharges has added largely 
to the confidence of the engineer in attack- 
ing special problems of design of earth- 
covered pipes. In the case considered in 
this issue unique features characterize the 
special problems. The type of construction 
is limited to oil and gas-line development, 
special hazards accompany conduit failure, 
and ordinary earth supercharge loads are 
increased by concentrated and impact roll- 
ing loads. The adaptation of research de- 
terminations to this combination of factors 
of the problem presents an _ interesting 
study. —EDITOR. 


HE RAPID EXTENSION of 

pipe lines for distributing natural 

gas and oil has brought a number 
of new engineering problems. One 
upon which the engineers of pipe line 
companies and railways have failed to 
reach agreement is the structural de- 
sign of steel casing used to surround 
the carrier pipe at crossings under rail- 
ways. The Iowa Railway Commission 
has requested the Iowa engineering ex- 
periment station to assist in the prepara- 
tion of specifications covering the de- 
sign of such pipe for both railway and 
highway crossings. The results of this 
study may be of value, because the prob- 
lem involves an interesting application 
of both Marston’s conduit-load theory 
and the Boussinesq law of distribution 
of concentrated loads. 

The casing pipes are usually 2 to 6 
or 8 in. larger than the carrier pipes 
and are slipped over them at crossings 
to protect them from injury from the 
continued pounding of traftic loads in 
combination with the earth load. <A 
major catastrephe might result if a 
break should occur in a pipe line at such 
releasing large quantities of 
inflammable fluid on the right- 

The need for adequate strength 
of the casing pipe is at once apparent. 
Since the pipe lines must usually 
beneath existing structures, the most 
common practice is to bore a hole be- 
neath the railway or 


a Cre ssing, 
highly 


of-way. 


cross 


highway and in- 





sert the casing pipe from one end. The 
diameter of the bored hole is limited to 
a maximum of 4 in. greater than the 
outside diameter of the casing pipe. 

Marston’s theory of loads on conduits 
im earth recognizes two distinct classes 
of conduits: (1) ditch conduits, which 
are installed in ditches excavated in 
relatively solid or passive materials, 
such as sewer pipes, water mains and 
drain tile; and (2) projecting conduits, 
which are installed with a portion of 
the conduit projecting above the solid 
passive material and then covered with 
comparatively loose and newly placed 
embankment material. Highway or rail- 
way culverts are common examples of 
this latter class of conduit. 

Pipe-line casings, installed in a bored 
hole, do not readily fall into either of 
these classes when they are first con- 
structed ; the cohesion in the earth above 
the hole tends to support its own weight 
and the traffic above it for an unknown 
length of time. However, alternate wet- 
ting and drying and freezing and thaw- 
ing, with the vibration and pounding of 
intermittent traffic loads will sooner or 


Fig. 1—Combined load on 36-in. pipe due 
to four truck wheels with 4-ft. pipe cover. 
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later destroy this cohesion complete! 
and the prism of earth directly aby 
the 
until it rests directly on the casing pip: 
When this occurs, the loading conditi 
will be very similar to that of a dit. 


conduit, 
broken 


bored hole 


since 
down 


will move downwai 


1 


will 
vertic 


cohesion 
roughly 


the 
along 


planes tangent to the sides of the bor: 


hole. 


It seems entirely logical, 


ther: 


fore, to calculate the earth load on ca 
ing pipes by means of Marston’s ditch 
conduit load formula. 


The effect of traffic loads on conduit 


in earth has been found, by experimen: 
to be in accord with the Boussinesq 1a) 


of pressure distribution. 


The practici 


Fig. 2—Loading diagram for two 15-ton 
trucks. 
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Fig. 3—Load variation with height of fill 
for Coopers E-70 loading. 
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application of this theory, however, to 
a longitudinally continuous conduit in- 
volves an assumption as to effective 
length, which is defined as the length 
of pipe over which the pressure pro- 
duced on the pipe by a concentrated 
superimposed load at the surface may 
be assumed to be uniformly distributed 
in a longitudinal direction in order to 
produce the same calculated stress as 
the maximum stress that actually occurs 
directly under the load. In this work 
the effective length was estimated after 
drawing curves showing the longitudinal 
distribution of the total load on the pipe 
due to all wheel loads centered on the 
axis of the pipe, as shown by the sketch 
in Fig. 1. : 

An allowable unit stress of 20,000 Ib. 
per sq.in. has been used in calculating 
the thickness of these steel-casing pipes, 
which may seem to be a rather high 
value. However, it is believed that this 
figure will give a factor of safety en- 
tirely in keeping with conservative prac- 
tice and comparable with the factor of 
safety attained in ordinary steel struc- 
tures when 16,000 or 18,000 lb. work- 
ing unit stresses are used. This belief 
is based upon the fact that the flexibil- 
ity of steel pipes will permit sufficient 
deflection under load to develop some 
passive-resistance pressure at the sides 
of the pipe, and such pressure will in- 
crease as the deflection increases. Since 
lateral pressure on the pipe is effective 
in reducing the stresses due to vertical 
load, it is apparent that the stress in 
such a structure will not increase as 
rapidly as the vertical load on it, and 
therefore the ratio of ultimate load to 
design load, or factor of safety, will be 
greater than the ratio of ultimate stress 
to design stress. The following design 
specifications have been devised to be 
used in pipe casing practice. 

Load computation 


The pipe-line casing shall be designed 
to support vertical loads due to the earth 
embankment through which it passes 
plus both static and impact live loads 
due to the superimposed traffic, such as 
highway trucks or railroad rolling stock. 

Earth Loads—The earth load chall 
be calculated by Marston’s formula for 
loads on pipes in ditches. 


W. = CwB in which 
H 
acoitiliiinins 
l1—e Ba 
Cs = —————_- 
2 Ku 


W. = Earth load, in pounds per linear foot. 


w= unit weight of earth = 110 Ib. per 

cubic foot. 

breadth of ditch = diameter of bored 

hole in which pipe is placed = diam- 

eter of pipe plus 4 in. 

K = Ratio of lateral to vertical pressure of 
earth (Rankine’s formula). 

p = Coefficient of internal friction of earth 
Ku shall be considered = 0.130. 

H = vertical distance from roadway sur- 
face or base of rail vo top of pipe. 
Minimum values established by the 
Iowa Railway Commission shall be 


e 
i 
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THICKNESS OF CASING PIPES UNDER HIGHWAYS AND RAILWAYS 
Highways Railways 
: Heavy Traffic Light Traffx Heavy Traffic Light Traffic 
Size Height Caley- Caleu- Caleu- Caleu 
of of lated Total* lated Total* lated Total* lated Total* 
Pipe, Fill Thickness, Thickness, Thickness, Thickness, Thickness, ‘Thickness, Thickness, Thickness 
In. Feet Inches Inches Inches Inches Inches Inches Inches Inches 
12 4.0 0.174 0.299 0.152 0.277 
4.5 : 0.228 0. 353 0.198 0. 323 
5.0 0.158 0. 283 0. 138 0. 263 0.212 0.337 0.185 0.310 
7.0 0.140 0.265 0.125 0.250 0.177 0. 30? 0.158 0. 283 
10.0 0.128 0.253 0.119 0.244 0.152 0.277 0.138 0.264 
15.0 0.121 0.246 0.116 0.241 0.134 0.259 0.126 0.251 
18 4.0 0.259 0.384 0.227 0.352 
4.5 ; cas 0.340 0. 465 0.294 0.419 
5.0 0.236 0.361 0. 206 0.331 0.316 0.441 0. 276 0.401 
7.0 0.212 0. 337 0.190 0.315 0.267 0.392 0.238 0. 363 
10.0 0.197 0.322 0.183 0.308 0.232 0.357 0.213 0.338 
15.0 0.192 0.317 0.184 0.309 0.210 0.335 0.199 0.324 
24 4.0 0.344 0.469 0.301 0.426 ; 
4.5 : , . ‘ 0.451 0.576 0.391 0.51¢ 
5.0 0.314 0.439 0.275 0. 400 0.420 0.545 0. 367 0.492 
7.0 0.284 0.409 0.255 0. 380 0.356 0.481 0.318 0.443 
10.0 0.268 0. 393 0.251 0. 376 0.314 0.439 0.289 0.414 
15.0 0.265 0.390 0.256 0.381 0.289 0.414 0.276 0.401 
30 4.0 0.424 0.549 0.372 0.497 ‘ as 
4.5 ‘ i ; 0.557 0.682 0.483 0.608 
5.0 0.391 0.516 0.342 0.467 0.523 0.648 0.455 0.580 
7.0 0.356 0.481 0.321 0.446 0.446 0.571 0. 398 0.523 
10.0 0.340 0.465 0.317 0.442 0. 396 0.521 0. 365 0.490 
15.0 0.340 0.465 0. 331 0.456 0.370 0.495 0.353 0.478 
36 4.0 0.506 0.631 0.445 0.570 
4.5 Ly ; 0.663 0.788 0.575 0.700 
5.0 p. 466 0.591 0.411 0.536 0.622 0.747 0.543 0.668 
7.0 0.429 0.554 0.385 0.510 0.534 0.659 0.478 0.603 
10. 0.411 0.536 0.385 0.510 0.475 0. 600 0.440 0.565 
15.0 0.418 0.543 0.404 0.529 0.451 0.576 0.433 0.558 
* Total thickness equals calculated thickness plus 0. 125 in. added fer corrosion and pitting. 


4 fr. for highways and 4} ft. for 


railways. 
¢ = base of natural logarithms = 2.71828. 
Static Live Load—The load effect 


on the pipe due to the superimposed 
traffic loads shall be calculated by the 
Boussinesq formula for transmission 
and distribution of concentrated loads 
through earth. 


1 
W,=—C.T 
A 
NI 3 HH 
é, =@ a - — 
ho ) Hs5 
W, = static superload effect on pipe, in 
pounds per linear foot. 


in which 


T = concentrated superload, in pounds. 
Heavy-traffic highways: two passing 15- 
ton trucks having 12,000 Ib. on each rear 
wheel, spaced as shown in the accompanying 
diagram (Fig. 2). 
Light-traffic highways: one 15-ton truck. 
Heavy-traffic railways: two engine drive 
wheels, Cooper’s E-70. Light-traffic rail- 
ways: Cooper’s E-50. 
A = the “effective length,” which shall be 
2 ft. for heavy-trafhe highways, and 
3 ft. for light-trafhie highways and 
both heavy- and light-traffic railways. 


The procedure for determining Ct 
shall be to divide a horizontal plane 
tangent to the top of the pipe of length 
A and width Bc (diameter of pipe) into 
a number of small equal rectangles not 
exceeding 6 in. on a side. Then calcu- 
late a load sub-coefficient for each of 
these rectangles by the formula: — 


3 Hs 
Sub-coefficient = a — X —— 
2a HS 


in which 


a = area of small rcetangle, in square feet. 
H = the vertical height from the top of the 


pipe to the surface of the embank- 
ment, in feet. 


H, = the slant height from the center of 
each small area, a, to the point on the 
surface of the embankment at which 


the concentrated load is applied, in 
feet. 
The summation of all these sub-coefh- 
cients gives the value of C,. 


Impact Load—The impact live-load 
effect shall be considered to be equal 
to 100 per cent of the static live-load 
effect. 


Supporting strength of pipes 


The supporting strength of the steel- 
casing pipe shall be such that the com- 
bined earth load, static and impact live 
leads will not produce stresses in the 
pipe wall to exceed 20,000 Ib. per sq.in. 
in tension or compression, 

Load Distribution—For purposes of 
stress calculation the vertical load and 
the reaction on the bedding of the pipe 
shall be considered to be uniformly dis- 
tributed over the top 90 deg. and the 
bottom 90 deg. of the pipe ring, re- 
spectively. 

Lateral Support—When lateral earth 
pressure is assumed to act effectively on 
the pipe, the magnitude of such pressure 
shall not exceed 50 per cent of the verti- 
cal earth load and shall be considered 
to be uniformly distributed over the 
side 90 deg. segments of the pipe. 

Stress Formulas—The bending mo- 
ment at the top and bottom of the pipe 
may be calculated from the formula 


M = Wr (0.169 — 0.1549) in which 

M = bending moment at top or bottom of 
pipe, 

W = total vertical load on pipe, 


mean radius of pipe, 


q = ratio of total lateral pressure to total 
vertical earth and traffic loads. 


Corrosion, Scaling and Pitting—To 
compensate for the probable corrosion, 
scaling and pitting of the pipe in serv- 
ice, 4 in. shall be added to the thick 
ness of steel-pipe casing as determined 
by stress analysis. 
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Industrial Railway Equipment 


for Levee Building 


Recent work on the Mississippi River has created a 
combination of dragline excavator and industrial railway 
equipment specifically adapted to embankment construction 


By J. C. French 


Bucyrus-Erie Co South Milivaukhee Wis 


WHEN the new Mississippi River levee sec- 
tions, with their large yardage and steep 
xrades, were introduced in 1928, the need 
for revised methods of construction was 
immediately apparent to contractors and 
equipment manufacturers. Any method in 
which wagon haulage was a factor was 
seen to be at ai disadvantage. Large 
crawler wagons and tractors were found to 
serve admirably in some cases; but when 
long hauls from the borrowpits were re- 
quired, even this modern equipment was 
not always efficient. One result was the 
use of industrial railway equipment in com- 
bination with draglines and the develop- 
ment of a special technique in handling the 
earth from the borrowpit to the cars and 
from the cars to a transfer pit from which 
the levee dragline was fed. Applicable 
only to a particular set of conditions, this 
method, which is described in the following, 
has nevertheless proved its worth and is 
a distinct contribution to the levee-building 
art. IepIToR. 


P AHE CONSIDERABLE use of in- 
dustrial railway haulage for 
standard levee construction on the 

lower Mississippi River is a develop- 

ment of the few years since the present 
flood-control project was inaugurated. 

Its previous use had been occasional or 

to meet construction conditions other 

than the normal operation of throwing 
up an embankment from an adjacent 
riverside borrowpit. As developed for 
standard construction, railway 
haulage is still in the process of experi- 
mentation to insure better coordination 
of procedure. Incidentally, railway haul- 
age is not to be conceived as intended to 
compete with direct dragline or tower- 
excavator levee building where local con 
ditions favor this equipment; it is de- 
signed to meet the unusual or adverse 
conditions of extremely long haul, bad 
weather, wet ground and unusual bor- 
rowpit locations that tend to make the 
other equipment impracticable. 


levee 


Development of the system 


Railway haulage as a designed sys- 
tem for levee building was first intro- 
duced on the river in 1928. It was 
called the Shea system after its inventor, 
Arthur J. Shea, president, Canal Con- 
struction Co., Memphis, Tenn. It was 
designed to overcome the shortcomings 
of the old wagon-haulage methods in 
meeting the new levee sections and 
grades. Briefly, it was a combination 
of dragline-excavator and _ industrial- 
railway equipment embodying a definite 
earth-transfer pit. The transfer-pit 
element characterized the system. 

The first application consisted of a 
dragline excavator at the borrowpit and 





Borrow 
pit 





scares 


Transfer 


pit-- | - Track . 
«< : < a { ' <T- —— 
Pioneer arrangement of straightaway track 
and dragline excavators employed in 1928. 





another at the transfer pit at the levee 
and of a 3-ft.-gage single track without 
« switch between the pits. An accom- 
panying chart indicates the arrangement 
diagrammatically. Two trains of four or 
tive cars operated on the track. Train 1 
was loaded at B with train 2 (empty) 
standing at 4. When loaded, train 1 
was hauled to the transfer pit C, and 
train 2 pulled up to B to be loaded. 
When train 1 had unloaded into the 
ransfer pit at C it was pulled ahead 
empty to D. Then train 2 (loaded) 
moved from B to C and discharged its 
load into the transfer pit. When train 
2 had unloaded both trains were run 
back to their original positions at 4 
and B. 

In this method of operation the load- 
ing dragline was idle while train 2 moved 
to C and was dumped, plus the time re- 


Standard loop track and dragline-excava- 
tor arrangement developed from pioneer 
experience. 
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quired for both trains to return to 

and B. The levee dragline that remoy 

the material from the transfer pit a: 
placed it in the levee completed 60 it. . 
levee from one position. It was the: 
with the track, moved ahead 60 ft. a: 
a new transfer pit was excavated. Th 
first use of the system proved that lon: 
haul material could be handled cheay: 
by it than by any other system by whi 
the moving load was carried directly o 
the natural ground. It also was able t 
maintain operations when every oth« 
haulage system had been shut down 1) 
weather and ground conditions. 

The pioneer track arrangeme: 
described was followed by a continuou 
loop track instead of a shuttle track. Th 
side of the loop parallel to the levee i 
about 1,000 ft. long; its dimension no: 
mal to the levee depends upon the widt! 
of the borrowpit. As shown by thi 
sketch, the ideal normal location o 
levee, berm and borrowpit is assumed 
A variant of the arrangement that i: 
sometimes used is an incomplete loop, 
as if, for example, the loop ends a b c 
were cut off. In this arrangement th 
side of the part loop next to the levee 
has a passing switch track by which the 
empty train going into the borrowpit 
passes the loaded train coming out to 
the transfer pit. 

In both the full-loop arrangement and 
its variant the transfer pit is parallel 
to the levee line and inside the levee toe. 
It is continuously extended by the levee 
dragline and automatically filled as the 
levee fill advances. Two trains are 
operated as shown by Fig. 2. The levee 
is built complete in 70-ft. sections. The 
land-side toe is placed first, then the 
river-side toe and then the center. 

Further developments in track ar- 
rangement have been variants of the 
straightaway and loop track. The ad- 
vance has been in equipment. Stand- 
ard-gage track replaced the light in- 
dustrial railway. With the narrow- 
gage track, derailments were frequent 
and maintenance was troublesome. A 
more important advantage was_ the 
ability to use 12-yd. air-dump cars. 
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‘hese dump quite as rapidly and are 
joaded with draglines with less spillage 
and care in spotting than the narrow- 
gage 4-yd. hand-dump cars first used. 
Steam locomotives also have proved to 
hold to the track better and to make the 
erades easier due to the throttle con- 
trol. Larger draglines are used: for 
loading, a 2- or 3-yd. machine with a 
75-ft. boom, and on the levee a 4-yd. 
machine with a 100-ft. boom. For the 
most part these draglines are diesel- 
powered, and all have walking or 
crawler traction. 


Examples of practice 


The first installation of the Shea sys- 
tem was the loop-track type at Lake 
Cormorant, Miss., in 1928. This was 
a 2,000,000-yd. operation, and five out- 





Equipment arrangement for borrowing 
material from beyond old levee. 


Lame 
Syd dragline, _ 
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Old borrew pit 


--- About | 500 ft --- 
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4 yd. dragline,100ft boom 


Equipment arrangement for borrowing 
material from beyond old borrowpit. 
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The draglines were larger, a 45-ft. 
boom 14-yd. machine was loading, and 
an 80-ft. boom 3-yd. machine was at the 
levee. The levee dragline stood on the 
levee fill at a level about 3 ft. below 
the top and finished the levee to full 
section from this stand, the long boom 
and the walking traction enabling the 
operator to cover the full levee width 
and the transfer pit. 

Working in a 75 per cent sandy loam 
easy to handle when dry, the average 
output was 60 two-car trainloads, or 
1,440 cu.yd. in a twelve-hour shift. A 
train of two 12-yd. cars was loaded in 
10 to 12 min., and the run to the transfer 
pit and return took another 12 min., 
making the full train cycle about 24 
min. A reason for the good record was 
also the supervision, one of the two con- 
tractor partners supervising each work- 
ing shift. In spite of careful watching 
to prevent delays, the lost time was 30 
per cent of the working time. 

In 1929 a railway-haulage installa- 
tion of the straightaway type was em- 
ployed near Hickman, Ky., on levee en- 
largement. The borrowpit was a hill- 
side about 4 mile beyond one end of the 
enlargement. Filling was begun at the 
end farthest from the pit, a single track 
being laid along the old levee from the 
pit to the point of fill. As the enlarge- 
ment progressed toward the pit the 
track was taken up. The transfer pit 
was excavated in the old levee alongside 
the track and was automatically refilled 
as the enlargement progressed. The 
trains were narrow-gage 5-yd. dump 
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6-Syd. cars~ 


Equipment arrangement for levee en 
largement from borrowpit at one end 


cars hauled by gasoline locomotives 
A part of the Bonnet Carré floodway 
levees near the spillway was constructed 
in 1930 by the Canal Construction Co., 
by which the Shea system was de 
veloped. This work required a long 
haul for which the system proved excep- 
tionally successful. The most notable 
of the systems in 1930 was, however, on 
the Birds Point-New Madrid setback 
levee. This installation was fully illus- 
trated and described in Engineering 
News-Record, April 16, 1931, p. 640. 


Improvements required 


The particular advantage of the rail- 
way in levee construction is that it in- 
creases the haulage range. Railway 
track provides a travelable way under 
weather and ground conditions that pro- 
hibit any other means of surface haul- 
age. It therefore prolongs the working 
season and reduces the number of shut- 
downs due to days of bad weather dur- 
ing the working season. A _ railway 
permits higher speeds and so increases 
the possible length of haul. It enables 
material to be taken from a borrowpit 
beyond any natural obstruction with the 
least possible trouble in getting a road 
way through the obstruction. An 
example is a borrowpit beyond an old 
levee; a cut through the old levee will 
provide for a single track which on 


Double straightaway railway used on 
Birds Point-New Madrid setback levee. 


tits were employed, with small draglines, 
narrow-gage track and 5-yd. hand-dump 
cars operated in trains of six by gaso- 
line locomotives. This pioneer outfit Transfer pit 
established the new system, which was Le 

more highly developed the same year ° 
on the Goodrich Loop levee. 

The Goodrich Loop was a small- 
yardage operation, requiring only one 
loop track, train and dragline outfit, 
but a striking advance was shown in 
equipment. The track was standard 
gage, and 12-yd. air-dump cars were 
used for the first time with this system. 
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either side of the cut can be fanned out 
into any desired system of pit or dis- 
tribution tracks. An important ad- 
vantage of the method is that the full 
levee section is completed as the equip- 
ment moves ahead. 

The number of working units that, to 
insure full output, must perform in ab- 
solutely synchronous coordination is the 


present imperfection of the system that’ 


requires improvement. Results do not 
indicate efficiencies exceeding 75 per 
cent and averaging more than 50 per 
cent of the theoretically possible out- 
put. Intermittent operation of the vari- 
ous units contributes heavily to idle.time. 
The draglines of present-day dependable 
design and construction should insure 
expected performance. Similarly the 
dump cars and locomotives can be de- 
pended upon for full performance. The 
weak point is that they all must depend 
on a track laid on insecure ground and 
with poor ties and ballasting. The re- 
sults are derailments, rail breaks, etc. 
Track moving is a major cause of 
time delays that cut down the yardage 
flow to the fill. A plan for placing a 
new loop while the old loop is in use 
has been proposed, but this requires ex- 
pensive track equipment. A large crew 
and tractors are required to move the 
track. If an old borrowpit is to be 
crossed or if a cut is required through 
an old levee loop, the fill and excavation 
must be made by an extra dragline ma- 
chine. The ballasting can be kept in 
fairly good shape on a loop system dur- 
ing the summer months, as the loop plan 
does not include a constant changing of 
track location. Even close attention to 
the track during the seep-water season 
is not sufficient to meet the ever-chang- 
ing ground conditions due to seepage. 
The levee-building dragline is gen- 
erally idle 40 per cent of the time on a 
long-haul job, as this machine is re- 
quired to mount a long boom owing to 
the enlarged levee dimensions, and the 
long-boom equipment always carries a 
larger bucket than is necessary to 


Cars dumping into transfer pit from 
which dragline handles earth into levee. 


handle the yardage that is loaded by the 
smaller dragline at the borrowpit. This 
larger dragline can handle all the mate- 
rial from the transfer pit and do all the 
other work required, and still have the 
delay mentioned. The smaller dragline 
at the borrowpit location is busy during 
the loading operation, but between trains 
the machine is often idle in spite of the 
fact that the operator, while waiting, 
generally handles the materials into po- 
sition for fast loading. 

The loop-track system requires an ex- 
pensive layout, and the curves are al- 
ways dangerous in rainy weather to a 
fast-moving transporting unit. The 
straightaway track system, in spite of 
the changing location, is better. The 
ties are generally of local timber; this 
round timber is not stable and does not 
give the rail proper support. The ties 
roll under the loads, and continual shift- 
ing of the straightaway operation 
destroys the tie timber in a short time. 


Dragline loading large-capacity air-dump 
cars at borrowpit. 
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Track maintenance and replacement 
cars and locomotives jumping the trac! 
dragline-machinery adjustment and 1 
pairs, weather and ground conditiv: 
interfering with the placing of the cen 
ter and topping sections of the leve 
are a few of the daily delay problems 
that retard the yardage flow to the 
levee. Steam pulling locomotives are 
now under test on the work. Coal and 
water supply for these units create 
another item in the difficulties of the 
contractor. 

Railway-haulage equipment will 
doubtless continue to be a factor in the 
levee-building work on the river. New 
contractors will try the plan on their 
newly acquired projects, and the addi 
tional use of the system plus the addi- 
tional ideas of the new users may over- 
come the present drawhacks to greate-! 
success. 


—_———— o-oo 


France Plans $20,000,000 
Port Improvements 


The French government has recentl\ 
made available $20,776,000 for the ex 
tension, improvement and restoration 01 
ocean ports, according to a report from 
consul Howard F. Withey, of Paris, to 
be divided among large ports, medium 
ports and fishing ports, with $11,760,000 
and $6,860,000 for the first two sizes. 
respectively. In addition, $1,176,000 
has been appropriated for lighthouse 
improvement. Included in the work t: 
be undertaken is the extension of th: 
Dunkirk breakwater to provide an outer 
port. At Havre certain channel deep 
ening will be carried out as well a; 
other improvements. At Rouen th: 
dock construction provided for by the 
law of 1913 will be completed, and 
certain rectifications along the banks 
of the Seine will be accomplished. 
Among the medium-sized ports th: 
Boulogne breakwater construction will 
be continued. At St. Nazaire it is 
planned to construct a large lock for 
use in major ship-repair work. 
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Large-Scale Housing— 


A Need and a 


Business 


Conference of architects, builders and housing agencies 
focuses attention upon need of housing for small-income 
group—Success depends on new methods of financing, lower 
construction costs and improved materials and technique 


T a two-session meeting in New 
A vert on April 13, arranged by 
the housing section of the Welfare 
Council and the Housing Association of 
New York, architects, engineers, build- 
ers and representatives of financial 
institutions came together to consider 
large-scale operations as a solution of 
the housing problem. That there is a 
problem was made plain by all the 
speakers. The locus of the problem, as 
it was considered at this meeting, was 
largely urban—rehabilitation of blighted 
or slum areas and building of entirely 
new developments in outlying districts. 
The need considered was for well-built 
and lasting construction that could be 
provided at rentals as low as $7.50 per 
room per month. 

The “own your own home” idea, 
which has been so forcibly urged for 
several years, was believed by most of 
the speakers to be out of the question for 
the income group whose housing needs 
are greatest. Workers are too transient 
in the present-day scheme of things to be 
expected to appropriate all of their sav- 
ings to the purchase of living quarters 
that they may at any time have to give 
up at a loss, While the need for hous- 
ing is apparent and large-scale opera- 
tions are generally accepted as the best 
means for meeting it, financing meth- 
ods are difficult to agree upon and even 
more difficult to make practical and 
immediately usable. One entire session 
of the conference was devoted to the 
financing phase of the problem. 

In introducing the meeting Clarence 
S. Stein, architect, New York, pointed 
out that while there are in existence a 
number of large-scale housing develop- 
ments, most of these followed small- 
scale practice in that as many struc- 
tures as possible were grouped on a 
given piece of ground and speculative 
building practices and financing were 
indulged in, with the result that the 
developments are prey to easy and 
rapidly depreciation both physically and 
socially. The need is for housing, said 
Mr. Stein, the value of which is perma- 
nent and protected from the danger of 
changes in the character of the neighbor- 
hood, and where open courts and lawns 
are as much a part of the scheme as the 
structures themselves. The housing need 
is most marked for the low-income 
group, $1,800 a year and under, which 
comprises the mass of our population. 


Sentiment and politics have previously 
enveloped the housing problem to its 
great detriment, said Alired K. Stern, 
chairman of the committee on large 
scale operations of the President’s con 
ference on home building and home 
ownership and director of the Julius 
Rosenwald Fund. The housing need, if 
it is to be met, cannot be solved by 
sentiment but must enlist capital on a 
sound basis. Sentiment also must be 
eliminated in discussing the single house 
versus the apartment. In Mr. Stern’s 


In Radburn, N. J., most notable of mod- 
ern planned developments, the single or 
two-family house predominates, although 
several apartment buildings have been 
included. Basic features of plan are 


complete separation of streets and walks 

with all buildings on dead-end service 

streets and fronting on “backyard” lawns 
instead of on the streets. 
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Plot plan of Chatham Village, first unit 
of the Buhl Foundation in Pittsburgh, 
which was completed this Spring. Row 
houses with their backs to the street and 
fronting on interior lawns were built on 
rough hillside land to rent to the income 
group of $2,400 per year or more for $11 
per room per month average. The project 
is also notable for the comprehensive 
study of housing needs and investment 
risk that preceded actual construction 


opinion there has been too much “own 
your own home” propaganda. A per- 
son of low income can probably never 
own his own home, not only because of 
financial considerations but because in 
this industrial age he is called upon to 
be in large measure a transient. 

Mr. Stern pointed out that most exist- 
ing projects that have involved any con- 
siderable amount of careful planning and 
construction have been philanthropic or 
semi-philanthropic in nature and aggre- 
gate something over $70,000,000 so far. 
Banking interests have been prone to 
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Right: The Chellis Austin 
Apartments in Newark, 
N. J., completed in 1923 
by Prudential Life In- 
surance Co. Buildings 
of 4,000,000 cu.ft. cover 
39.7 per cent of the plot. 


call these projects charity, but Mr. 
Stern stated that most of them have 
been showing earnings, although not 
the high speculative profits that are 
usually associated with building projects. 
Mr. Stern quoted the late W. A. Star- 
rett as stating that social validity must 
be added as a factor in considering the 
housing problem, that this factor has 
not been present in skyscraper or indus- 
trial plant building and is therefore 
quite a new conception, and that its ac- 
ceptance means that profits on housing 
developments cannot be expected to be 
as large as on former speculative enter- 
prises. 

Mr. Stern offered the specific proposal 
for the construction industry and _ its 
allied material manufacturers to take 
the problem out of the hands of the 
bankers and handle the financing and 
planning themselves. Such a move is 
logical because these interests have a 
larger stake in the outcome than have 
the bankers. As a beginning, he sug- 
gested that the leading engineers, archi- 
tects and contractors in each community 
combine their talents in planning spe- 
cific projects, carrying these to the actual 
blueprint stage and then presenting the 
proposal to the construction industry 
(large contractors and materials inter- 
ests) as a profitable business venture. 
He indicated that some of this type of 
planning is now under way in one or two 
cities. 

It is important in this connection to 
remember, he said, that private industry 
can do only as much as is economically 
sound. A small profit, however, such 
as is possible through limited-dividend, 
state-supervised corporations is  ac- 
ceptable in these times to many business 
men who have not been interested dur- 
ing times of prosperity. Some sort of 
state supervision seems necessary so 
that the securities of such companies 
may attain the standing of those of any 
other public utility. It is extremely im- 
portant, he pointed out, that the initial 
project developed under such a plan 
shall be exceptionally conservative and 
safe. If such a development can be 
proved to be profitable, he feels that 
outside capital will voluntarily become 
available. 

In discussing housing needs Robert 
D. Kohn, president of the American 
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Left: Typical block housing com- 
pleted in Queens, New York City, 
in 1923 by Metropolitan Life In- 
surance Co. Buildings of 3,323,760 
cu.ft. cover 30.36 per cent of the 
plot. Land cost was $142,000; 
building cost, $1,708,000; capital 
cost per room, $880; built to rent 
for $9 per room per month. 











Institute of Architects, emphasized the 
necessity of thinking of them as a social 
problem, approached from the utilitarian 
point of view rather than from the out- 
moded “city beautiful” idea of a num- 
ber of years ago. City plans based on 
fine renderings of wide streets, plazas, 
statuary, etc., set back any real accom- 
plishment in city planning for at least 
25 years; and he fears that some such 
situation may develop in the housing 
field if the sentimental approach con- 
trols. Mr. Kohn minimized the effect 
of new materials and new methods in 
solving the problem, stating that it is 
more necessary to consider the kind of 
dweller to be served and his wants and 
his habits and then utilize available 
materials. 

Mr. Kohn agreed with Mr. Stern and 
other speakers in holding that projects 
should be planned in almost complete 
detail before they are taken to bankers 





Phipps Garden Apartments in the Sunny- 
side development in Queens was com- 


pleted in 1931. Buildings of 3,387,951 
cu.ft. cover 45.94 per cent of the plot. 
Land cost, $380,000; building cost, 
$1,416,595; capital cost per room, $1,170; 
built to rent for $17 per room per month. 


Michigan Boulevard Garden Apartments, 
a negro housing development completed 
in Chicago in 1929. Buildines of 3,900,000 
cu.ft. cover 50 per cent of the plot. Land 
cost, $355,000; building cost, $2,702,000; 
capital cost per room, $1,490; built to 
rent for $16.50 per room per month. 
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or other financing agencies, thus re\ 
ing the usual procedure, which is 
the financial interests to dictate y 
the construction industry shall b: 
Although Mr. Kohn recognized : «t 
governmental help is needed in n 
ways, he feels that the larger part 
the task is up to the construction 
dustry itself. At the present time ba 
ers hold mortgages on the blighted a: 
and are therefore unresponsive to .; 
development of these areas that 
jeopardize their investment. Mr. Ko’) 
pointed out that the construction indys- 
try has not only the technique, abi! : 
and organization but also the capital 
within itself to carry out rehabilitati , 
of such blighted areas. In short, 1), 
proposition should be attacked from :)\, 
point of view of the need of the housi: 
rather than from any consideration 
the amount of profit, at the same tine 
recognizing that some profit is neces- 
sary. 


Reduce construction costs! 


The builder’s great opportunity 
assist in solving the housing proble: 
through large-scale developments, said 
Andrew J. Eken, vice-president, Star- 
rett Bros. & Eken, Inc., is in reducing 
construction costs. Although these cost; 
have fallen at least 25 per cent in recent 
years, they are still far above the leve! 
where adequate housing for the low- 
income group can be provided at 
profit. Under present practice housing 
construction involves too much risk an 
too little return for the large builde: 
to be interested in it. However, if the 
risk were less, the lower profit woul: 
not be a stumbling block. If large-scale 
housing developments can be shown t 
be at all profitable, and if risk can |x 
reduced to a minimum, capital will flo 
into them voluntarily, said Mr. Eken. 

Costs can only be reduced by new 
materials and new methods that ar 
cheaper and better. Standardization oi 
materials and building units is a neces- 
sity exceeded in importance only 1) 
mechanization of building operations in 
the field. At the present time field labor 
accounts for about 35 per cent of th: 
cost of building, according to Mr. Eken, 
and mechanization should be able t 
reduce this considerably. New mate- 
rials, he pointed out, do not necessarily 
mean unheard-of materials but the util- 
ization of different and better material: 
in the place of present inferior construc- 
tion and at a lower cost. 

Research now is largely concentrated 
in the hands of manufacturers who are 
handicapped by not having available the 
cost figures and technical knowledge oi 
the builder and the architect. Mr. 
Eken referred to one group at the pres- 
ent time that includes manufacturers, 
architects and builders, which is plan- 
ning a research program that should 
yield important results. Financing 
large-scale housing developments by the 
construction industry is a_ possibility, 
conceded Mr. Eken, but will be difficult 
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of accomplishment because of the loosely 
knit and uncooperative character of the 
industry. 


Housing finance 


Throughout the sessions financing 
was emphasized as the crux of the 
large-scale housing problem. Methods 
of providing suitable living quarters for 
the low-income group to rent for as 
little as $8 per room per month, and 
methods of making such housing attrac- 
tive to the investor were discussed at 
an evening session, where financing by 








200 FEET 


HAYES AVE 


90™ 


Open-Stair Dwelling Apartments in Jack- 
son Heights, Queens, features stairways 


in interior corners of each six-story 
building and no horizontal halls. Ele- 
vators run express to the roof, permitting 
tenants to walk down instead of up. 
Bridges connect roofs of the several 
units. Capital cost per room was $1,500; 
built to rent for $14.25 per room per 
month average. 


banks, insurance companies, govern- 
ment credit, cooperatives and founda- 
tions was considered by representatives 
of these interests. Although most of 
the suggestions were local to New 
York, they were also shown in many 
instances to have application elsewhere. 
For example, William Sloane Coffin, 
vice-president of the City Housing 
Corp., proposed a financial structure for 
a housing company that might be util- 
ized anywhere. Assuming a capitaliza- 
tion of $25,000,000, he proposed that 
$15,000,000 of 6 per cent first-mortgage 
bonds be made the senior securities, fol- 
lowed by $5,000,000 of 6 per cent pre- 
ferred stock, and $5,000,000 of limited- 
dividend common stock. He emphasized 
the fact that housing developments made 
by such a corporation must be in every 
respect as sound as public utilities; that 
the bonds must be of a type suitable for 
savings-bank portfolios, and the pre- 
ferred stock of a high investment rating. 
He suggested that the common stock be 
taken by wealthy civic-minded indi- 
viduals or groups who could stand a loss 
if necessary and who in case of profit 
would be willing to forego anything 
above 6 per cent in the interests of the 
company. Such a corporation, Mr. 
Coffin pointed out, could exchange some 
of its senior securities for existing mort- 
gages held on the land and property de- 
sired for development. The problem of 
existing mortgages and their liquida- 
tion is a difficult one and was believed 


to explain in large measure the atti- 
tude of many bankers toward large- 
scale housing. 

Orrin C. Lester, vice-president of the 
Bowery Savings Bank, presented an ex- 
ample of the difficulties that confront the 
banks which have a large stake in 
blighted areas. As president of the 


Lower East Side Planning Association, 
Mr. Lester is actively engaged in a study 
of ways and means of protecting the in- 
vestment of banks and mortgage com- 
panies in one of the worst of New 
York’s blighted areas. 


The members of 


FILLMORE AVE 


ST. 


the association include representatives 
of five savings banks, two title com- 
panies and four civic associations. Their 
hope is to sustain values in that section, 
where the assessed 1922 valuation was 
$300,000,000, including $177,000,000 
assessed on the land. They are faced 
with the situation that the $123,000,000 
worth of structures are worthless for 
reconstruction, and in some way this 
value as well as the cost of demolishing 
the structures must be absorbed. 

The study of some means of rehabili- 
tation is based upon the assumption that 
mortgage money will not be attracted to 
such run-down areas until a really con- 
structive plan of improvement is pre- 
sented, Admitting that mortgage loans 
in the future will be appraised not only 
on the risk involved and possible return 
but also on the social need of the in- 
vestment, Mr. Lester nevertheless stated 
that the banks’ altruism in the latter 
regard can go only so far as sound 
business dictates. If social needs are 
to attain any weight as a factor in deter- 
mining investment, assurance of stability 
of the neighborhood is absolutely essen- 
tial. One of the corollaries of such 
stability is that rents must be placed at 
a high enough level to attract and keep 
the proper type of resident. Mr. Lester 
indicated that he did not believe the 
$7 and $8 per room per month rents, 
which other speakers had mentioned, are 
high enough when measured by this 
standard. At present a fundamental 
plan is being laid down for the lower 
East Side. -With a fundamental plan 
available, it may then be possible to form 
a housing corporation to go into large- 
scale work, but lending institutions will 
require some safeguards for stability in 
neighborhoods whose reconstruction 
they finance. This stability may have 
to be provided in part by the city. 
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In discussing financing by insurance 
companies, Willard 1. Hamilton, vice- 
president of the Prudential Life Insur- 
ance Co., stated that more examples of 
successful large-scale developments are 
necessary in order to persuade banks 
and insurance compan‘es to regard them 
as sound investments. His own com- 
pany has just completed an important 
development in Newark, N. J., covering 
39 per cent of the area of a 700x200-ft. 
block with walk-up fireproof apartments, 
leaving the remainder of the plot open 
as a park. There are 406 apartments 
and 1,612 rooms in six buildings. The 
company invested about two and a half 
million dollars to return 4 per cent 
and built the structures to rent for $12 
to $14 per room per month. In the 
three months since the development was 
completed 201 of the 406 apartments 
have been rented to persons with an 
average income of $2,240 a year. The 
income range is from $700 to $7,000. 
The company is also interested in de- 
veloping another plot in which it is 
hoped that the city will contribute the 
open park spaces and the insurance com- 
pany merely lease the land upon which 
the buildings stand. The legality of 
such an arrangement is being tested at 
the present time in the New Jersey 
courts, and it is believed that it will be 
upheld. 


Need for government credit 


In pointing out how far we are be- 
hind Europe in housing developments 
for low-wage groups, Paul Blanshard, 
executive director of the city affairs 
committee, urged the absolute necessity 
of our adopting the European view in 
which housing is considered as much 
a public function as subways and roads. 
Mr. Blanshard pointed out that the gov- 
ernment can borrow money at a low 
enough rate to build houses that can 
rent at least $5 a room cheaper than 
houses constructed by private investors. 
For example, the money borrowed for 
building in New York City by private 
builders actually costs from 9 to 10 per 
cent, whereas state funds in normal 
times can be secured for 4 per cent. 

The average factory worker in New 
York, said Mr. Blanshard, does not re- 
ceive more than $30 a week, and on the 
basis of spending one-fourth of his 
salary for rent, he cannot afford a four- 
room apartment that costs more than 
$7.50 per room per month. No decent 
housing is available in New York for 
anywhere near that figure, said Mr. 
Blanshard. 

Governmental credit is necessary not 
only because speculative building costs 
are too high but also because the limited- 
dividend and cooperative corporations 
are failing to attract enough investors’ 
money at the 6 per cent,return that they 
promise. Some countries in Europe use 
an outright subsidy. Mr. Blanshard is 
not in sympathy with such a procedure 
for this country but feels that public 
housing can be made as self-supporting 
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as other public utilities, citing for com- 
parison the bridges of the Port of New 
York Authority. 

In New York the present state hous- 
ing board, in Mr. Blanshard’s opinion, 
is thoroughly competent to administer a 
proper housing program, but the state 
housing laws need to be amended to 
permit municipal housing and the exten- 
sion of state credit. Also, an appeal 
should be made by both state and city to 
the federal government for a large loan 
for public housing. The immediate 
need, said Mr. Blanshard, is the passage 
of laws that would amend the state con- 
stitution to permit the use of public 
credit for housing and the creation of a 
municipal housing department in New 
York City. 

Financing by foundations was dis- 
cussed by Henry Wright, architect, 
New York, with specific reference to 
the recently completed Chatham Village 
of the Buhl Foundation in Pittsburgh. 
In the opinion of many, this develop- 
ment is based upon the most thorough 
and intensive analysis yet undertaken for 
a housing project. Mr. Wright stated 
that this analysis demonstrated without 
question that trust-fund money may 
safely be invested in good large-scale 
housing developments. Chatham village 
was planned and built to suit the salaries 
of clerical workers in downtown Pitts- 
burgh. Starting on the supposition that 
the development should involve single 
houses that could be sold, the results of 
the financial analysis reversed this plan 
entirely so that actually row dwellings 
were built to rent. The lowest income 
group reached was $2,400. The aver- 
age rent per room per month for the 
entire project was about $11. More 
than 500 formal applications were re- 
ceived in the first two weeks after the 
rental schedules were announced, and 
during this same time 90 of the 125 
available leases were signed, indicating, 
according to Mr. Wright, the absolute 
soundness of the investment for trust- 
fund and foundation purposes. 

Mr. Wright also pointed out that the 
project has demonstrated that hillside 
land may be used very effectively for 
housing development. This _ project 
combines two of the new conceptions of 
housing arrangements that were adopted, 
respectively, in the Sunnyside and Rad- 
burn developments of the City Housing 
Corp. of New York. In Sunnyside row- 
houses are used, and in Radburn the 
single-family houses are placed with 
their backs to the streets and their fronts 
toward interior lawns. At Chatham 
Village the row-houses were placed with 
their backs to the streets. Although 
a somewhat higher-income group actu- 
ally leased the houses than was planned 
for, the project was considered a suc- 
cess because it was actually built in line 
with the clerks’ salaries as shown by 
the survey. 

As president of the Amalgamated 
Housing Corp., Abraham <A. Kazan 
presented the advantages of cooperative 





ownership of apartments, including 
permanence of tenancy, lower mainte- 
nance costs, an approach to better com- 
munity life. Mr. Kazan pointed out 
that a fund of 24 million dollars would 
provide credit enough to build 6,000 
rooms or accommodations for 2,000 
families. Cooperatives, he also believes, 
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could assist the administrators of tru 
in disposing of or utilizing land 1! 
they hold by exchanging this land ; 
stock in the cooperative. The buildi 
materials’ manufacturers were also me: 
tioned as being in a position to acce: : 
stock in sound cooperative enterpris: 
as payment for services rendered. 





Mass Concrete Problems 
Discussed at Meeting 


Investigations for Hoover Dam 
provide major theme for second 
Concrete Institute committee on 
topics include relation of heating 
chemical composition and reports 


\ X YiITH EMPHASIS on the cement 
and concrete studies now under 
way for Hoover Dam, but in- 
cluding such general topics as heat of 
hydration, laboratory control methods 
and current field investigations, the 
second meeting of the American Con- 
crete Institute committee 108 on prop- 
erties of mass concrete, held’ at the 
University of California, Berkeley, 
brought out important new material on 
this subject. The session was the first 
meeting of the entire committee since 
its organization in November, 1930, 
although various groups had met in the 
interim. Prof. R. E. Davis, University 
of California, stated that the laboratory 
program to date has been largely con- 
fined to study of Hoover Dam problems ; 
because of their fundamental nature, 
these will be of value for all mass con- 
crete work. 


Laboratory investigations 


P. H. Bates, U. S. Bureau of Stand- 
ards, outlined briefly the research 
program being conducted on cement and 
concrete for Hoover Dam. Starting 
with fundamental studies on chemical 
composition of cement as related to 
heating and strength, the research has 
expanded into problems of concrete, in- 
cluding phases of heating effect, rate of 
placement and effect of refrigeration. 

Sise of Specimens — Investigations 
conducted by the Bureau of Reclamation 
in the Denver laboratory and at Owyhee 
Dam were outlined by B. W. Steele. 
On the question of laboratory procedure 
for testing concrete with large aggre- 
gate, extensive experiments are being 
conducted with specimens from 3x6 in. 
to 36x72 in. in size to determine the 
relative results obtained. In connection 
with this work new equipment has been 
developed to grind cylinder tops to a 
tolerance of 0.002 in. for a 36-in.-diam. 
specimen, 





cement and concrete 
meeting of American 
mass concrete—Other 
effect and strength to 
on field investigations 


The size of 36x72-in. test specimens 
presents problems in hand placing, to 
make results comparable to those ob- 
tained by hand rodding in the smaller 
sizes. As a result, studies have been 
made on the use of vibrators in an effort 
to secure consistent characteristics for 
all sizes of test specimens. 

Grouting Tests—Tests are also under 
way covering the coefficient of thermal 
expansion, thermal diffusivity and con- 
ductivity of concrete and questions of 
grouting. On the latter subject, work 
is under way in studying proper water- 
cement ratio and the width of crack 
necessary to insure proper grouting. As 
a preliminary to this study, cores were 
drilled from the Gibson Dam to observe 
the result of the grouting done on that 
structure. These cores were drilled 
from the crest at angles of 45 deg. across 
vertical joints. Disregarding a few 
extreme observations, the average thick- 
ness of the grout film or the average 
crack opening at the time of grouting 
was 0.027 in. 

Tentative conclusions are that a 
minimum crack of 0.01 in. is required 
for proper grouting, and a crack with 
a width of 0.03 in. will provide better 
flow. Further information is to be ob- 
tained by grouting test blocks in the 
Denver laboratory, and operations will 
be made during the placing of the last 
sections of concrete in the Owyhee Dam. 

Cement and Concrete—The program 
of study on Hoover Dam cement and 
concrete problems now in progress at 
the University of California was out- 
lined by Professor Davis. Eighteen 
commercial cements ground to five dif- 
ferent degrees of fineness (from 75 to 95 
per cent through a 200-mesh sieve) were 
supplemented by eighteen commercial 
clinkers ground under laboratory con- 
ditions to insure uniformity of particle 
size distribution, and it is planned also 
to study 22 special cements prepared 
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from specifications written as a result of 
the work to date. The properties to 
be observed include (1) heat generation 
and rate; (2) factors of strength; (3) 
yolume change due to air drying and to 
water soaking; and (4) durability. 

Various parts of the laboratory equip- 
ment and work were then described, in- 
cluding temperature-control apparatus, 
equipment for heat-of-solution tests to 
determine heat generation character- 
istics, tests of plastic flow under sus- 
tained stress, mathematical studies of 
temperature distribution in concrete as 
deposited in the dam, and the Carlson 
strain-meter developed by R. W. Carlson 
of the laboratory staff. The original 
design of this device for the measure- 
ment of strains in concrete by the varia- 
tion in resistance of a steel wire under 
differing tension (ENR, Oct. 15, 1931, 
p. 615) has been improved and is being 
used extensively in the testing of the 
large specimens and in the field investi- 
gations now under way on Owyhee 
Dam. 

Tests on determination of elasticity 
and plastic properties of mass concrete 
under axial, bi-axial and tri-axial sus- 
stained loading have been curtailed be- 
cause of lack of funds. Study of the 
effect of pipe refrigeration will be made 
on large test specimens. 

Chemical Composition of Cement— 
Investigations carried out by the River- 
side Cement Co., Riverside, Calif., under 
the direction of Hubert Woods, cement 
chemist, were described by H. H. 
Steinour and H. R. Starke. The 
investigations on heat indicated that it 
is possible to write an equation for the 
amount of heat of hydration expressed 
in terms of the four principal chemical 
constituents of cement, each modified by 
a constant. The principal heating effect 
was found to come from tricalcium 
aluminate and tricalcium silicate, in the 
ratio of 2.1 to 1; the other constitutents 
are of only minor importance. General 
results indicated that portland cement 
produces heat of hydration for more 
than six months, although the major 
portion of the heat is liberated within 
three days. Changes in chemcial com- 
position can be made to control the 
heating effect. The per cent of tricalcium 
aluminate is of primary importance, with 
tricalcium silicate next. The cements 
high in dicalcium silicate were found to 
be particularly low in heat generation. 

In reference to strength, quick rise 
and early strength are dependent 
primarily upon the amount of tricalcium 
silicate. By the end of six months, how- 
ever, the advantage of the high trical- 
cium silicate is largely balanced by the 
gain in strength of dicalcium silicate. 
The two silicate compounds are pri- 
marily the strength-producing factors; 
tricalcium is the early-strength element, 
whereas dicalcium produces the later 
strength. 

Field investigations at the Owyhee 
Dam, to provide information on the 
effect of refrigeration cooling as pro- 


posed for Hoover Dam construction, 
were described by B. W. Steele, Bureau 
of Reclamation. Last summer a test re- 
frigerating system of pipes was em- 
bedded in a section of the concrete then 
being placed; river water was pumped 
through this system for a period of 
about eighteen days, and heat removal 
was. observed. The results were 
principally qualitative, but they proved 
that the advance calculations were cor- 
rect within 1 or 2 deg. of temperature. 
As a result of this preliminary test two 
of the upper sections still to be placed 
at Owyhee are being equipped with a 
refrigerating system and an extensive 
system of registering devices, including 
temperature and strain-meters, crack- 
measuring instruments and equipment 
for determining volume change Cool 
river water will be circulated when the 
concrete has reached its highest tem- 
perature to determine the effects of 
rapid cooling. The results should in- 
dicate the strain from cooling in addition 
to data on cracks and volumetric change. 

Uplift—Field investigations made on 
the Bull Run and Ariel dams were 
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described by D.C. Henny. On the factor 
of uplift the results obtained on both 
structures indicated that uplift pressure 
drops 75 per cent in the first 15 per 
cent of base width measured from the 
upstream face, and then continues to 
decrease along a practically straight 
line to the downstream toe. Uplift on 
horizontal construction joints is almost 
negligible. 

Results of a second series of grouting 
operations on the Pardee Dam and the 
effect on seepage were outlined by F. W. 
Hanna, chief engineer and_ general 
manager, East Bay Municipal Utility 
District. The second grouting is 
practically complete and has _ been 
carried on to reduce seepage resulting 
from the shrinkage foHowing the 
gradual dissipation of heat in the dam, 
which was built at a particularly rapid 
rate because of impending water short- 
age. Shrinkage was still in progress. 
and a third grouting operation may be 
required at a later date. The second 
grouting has been effective in eliminat- 
ing 75 per cent of the seepage through 
the structure. 





How an Activated-Sludge 
Plant Was Started 


Peoria procedure involved part treatment in 
early weeks and non-use of activation tanks 
until the sludge was matured in the digesters 


N STARTING the operation of the 
l new activated-sludge sewage plant at 

Peoria, Ill., a period of four weeks 
was necessary from the day sewage was 
first admitted until all plant units were 
functioning. For the first few days 
screening, grit removal and primary 
settling only were used. After digestion 
ot the primary sludge was well ,estab- 
lished, the aeration units were put into 
use. A report of the operation of the 
plant during its first half-year of life 
was presented by L. S. Kraus, superin- 
tendent, at the recent meeting of the 
Illinois Engineering Society. 

The plant is intended to take a flow 
of 90 m.g.d. Two sets of bar screens 
are provided: one to protect the pumps, 
with 2§-in. openings, and one ahead of 
the grit chamber with 14-in. openings. 
The grit chamber is provided with con- 
tinuous grit-removal apparatus. There 
are four primary settling tanks, equipped 
for continuous sludge removal; four 
batteries of aeration tanks, each consist- 
ing of three spiral-flow channels; and 
four final settling tanks. There are 
four digestion tanks, provided with 
heating coils and stirring mechanism. 
Two sludge-storage tanks, with a ca- 
pacity of 850,000 cu.ft., afford winter 
storage of sludge. There are 28 open 


sludge-drying beds, each having an area 
of 10,000 sq.ft. 

The treatment plant was placed in 
operation on May 15, 1931, when sew 
age was admitted into the four primary 
tanks. Primary sludge was pumped into 
one of the digesters. The primary-tank 
effluent was bypassed to the river with 
the intention of not using the aeration 
tanks until at least one digestion tank 
was operating normaily. 

The digestion tank into which the 
sludge was pumped was equipped with 
a temporary live-steam heating coil 
placed 5 ft. from the bottom. Steam 
was supplied from a portable boiler. 
Sufficient river water was added to 
cover the steam coil, and its tempera- 
ture was brought to about 87 deg. F. 
Sludge was added daily, beginning on 
May 17, and the temperature was kept 
between 87 and 90 deg. F. The pH of 
the sludge dropped steadily from 6.7, 
until it was at 6.3 on May 20. On the 
following day 500 Ib. of lime was added, 
and the pH rose to 6.5. It was con- 
sidered necessary to add lime daily in 
500-Ib. quantities until the pH of the 
sludge remained reasonably constant. 
After twelve days a total of 34 tons of 
lime had been added, and the pH of the 
sludge was up to 6.9. Liming was then 





discontinued. The primary-tank sludge 
contained 60 per cent volatile matter. 
After two weeks the volatile matter in 
the digested sludge was 45 per cent. 
Gas collection was begun on June 10, 
and on June 29 the production reached 
97,000 cu.ft. per day. 

No uncontrollable foaming in the di- 
gestion tanks was experienced, al- 
though on two occasions the formation 
of foam was observed. In each case 
300 Ib. of lime was added in 25-lb. 
charges over a period of three hours, 
and the tank contents were recirculated ; 


TABLE I OPERATING DATA OF 
SEWAGE-TREATMENT PLANT 
AUGUST TO DECEMBER, 1931 

Raw 


PEORIA 


Final 
Effluent 

3,400 

6.5 


Primary 
Sewage Effluent 
112,000 79,000 
213 150 


Population equivalent 

B.O. D., p.p.m 

Suspended solids 
p.p.m 129 13 

Organic N plus NH 
p.p.m 

NHs, p.p.m 

Dissolved oxygen 
p.p.m 0.2 

NO; plus NOs, p.p.m 

pH 7.4 

Bacteria per ec 1,400,000 1,100,000 6,20) 

B.coli per cc 440,000 200,000 2,000 

Per cent removal 
B.O.D 30.1 96.5 

Per cent removal sus- 
pended solids 

Per cent removal 
bacteria 

Per cent 
B.coli 


aoe 7 
12.3 3 


94.3 


99.6 
removal 
99.5 


TABLE Il OPERATING DATA OF 


SLUDGE-DIGESTION, 
AUGUST TO DECEMBER 


Solids added to digestion tanks No. | and 
. lb 2,930,000 
Digested sludge to drying beds, Ib 1,600,000 
Digested sludge in digester No. 3, Ib 350,000 
Total gas production, cu.ft 15,096,700 
Per cent reduction of solids 33 
Per cent reduction of volatile matter 55 
Gas per pound of volatile matter added 
cu.ft 4 8.8 
Gas per unit population equivalent, cu.ft 0.9 
Sludge removed from beds (50 per cent 
H-O), tons 


PEORIA 


1931 


1,280 


New Peoria sewage plant uses the acti- 

vated-sludge process and comprises a 

screen-protected grit chamber, tanks for 

primary settling, aeration, final settling, 

sludge digestion, sludge storage and sand 
beds for sludge drying. 


no foam was present on the following 
day. The presence of water sprays in 
the gas domes allowed the uninterrupted 
collection of gas during the second 
foaming period. 

On June 22 the temporary heating 
was abandoned, for sufficient gas was 
being produced to maintain the tanks at 
a temperature of 90 deg. F. The other 
digesters were started by seeding with 
sludge from the one in operation. They 
were heated with gas also taken from 
the first tank. 

The aeration and final tanks were 
placed in operation on May 28. In one 
week the removal of suspended solids 
was 90 per cent. In two weeks the 
aeration-tank solids were 2,000 p.p.m., 
and normal purification was established. 

Activated sludge was at first wasted 
directly to the digestion tanks, but it 
was found that because of the low con- 
centration of solids (1.5 per cent) it 
would be more satisfactory to waste to 
the influent of the primary tanks. 

During the period from August to 
December, 1931, the plant treated sew- 
age having a population equivalent of 
112,000. Of this, 25,000 was due to in- 
dustrial wastes. The average sewage 
flow to the treatment plant was 10.5 
m.g.d, 

The screenings obtained amounted to 
2.5 cu.ft. per million gallons and con- 
tained 80 per cent moisture. The mean 
velocity in the grit chamber was 0.3 
ft. per second. The grit removed 
amounted to 9.2 cu.ft. per million gal- 
lons of sewage. Grit analyses indicated 
42 per cent water, 35 per cent volatile 


matter and 2 per cent putrescible solid 

The return sludge of 2.5 m.g.d. kept 
the aeration-tank solids at about 2,80) 
p.p.m. The detention period in the 
aeration tanks was ten hours, and th 

air used averaged 1.1 cu.ft. per gallon 
of sewage. The settling rate in the fina! 
tanks was 700 gal. per square foot 
per day. 

Sludge was pumped hourly from the 
primary tanks to two of the digestion 
tanks. It contained 4.8 per cent solids 
and 62 per cent volatile matter. The 
digesters were maintained at a tempera- 
ture of 90 deg. F.; the raw sludge when 
added had an average temperature of 68 
deg. F. The digested sludge contained 
5.5 per cent solids, 47.3 per cent volatile 
matter, 2.8 per cent nitrogen and had 
a pH of 7.0. 

Gas production averaged 98,700 cuit. 
per day. The gas contained CO,, 32.3 
per cent; CH,, 63.0 per cent; N,, 4.7 
per cent. 

Some difficulty was encountered with 
the maintenance of supernatant liquor. 
It seemed that when the gas production 
in a single tank reached 3,500 cu.ft. per 
hour the line of demarcation between 
sludge and liquor could not be main- 
tained. It was found necessary . to 
operate another digester as a secondary 
stage for the purpose of concentrating 
the sludge and _ producing suitable 
supernatant liquor. Under these con- 
ditions 10 per cent more gas was ob- 
tained, and the supernatant liquor was 
of a satisfactory nature, as indicated by 
the average December analyses below: 
580 
200 
OB ess ’ 1.3 
> — plus NHs, p.p.m iS 

Pearse, Greeley & Hansen, of Chi- 
cago, were the consulting engineers. 


Suspended solids, p.p.m 
BO. 
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Engineering Literature 
A Monthly Review of Books and a Listing of New Publications 


Small Highway Bridges 


REVIEWED By A. B. COHEN ; 
Consulting Engineer, New York City 


HIGHWAY BRIDGES: Design and Cost— 
By John Edward Kirkham, Research 
Professor, Civil Engineering, Oklahoma 
Agricultural and Mechanical College; 
Consulting Engineer. Formerly Design- 
ing Engineer, American Bridge Co.; 
Professor of Structural Engineering, 
Iowa State College; Consulting Bridge 
Engineer, Iowa Highway Commission, 
South Dakota Highway Commission. New 
York and London: McGraw-Hill Book Co. 
Inc. Cloth; 6x9 in.; pp. 395; line cuts 
and tables. $4. 


ROF. KIRKHAWM’S book deals with 

the essentials governing the design of 
small highway bridges of either rein- 
forced concrete or structural steel suit- 
able to the flat country of the Middle 
West. No attempt has been made to 
treat the more complicated problems of 
the arch bridge with its many ramifica- 
tions and variables involved with con- 
struction details, drainage of floors and 
provisions for temperature changes, or 
the movable steel bridge with its fine 
balancing of parts and machinery ad- 
justments. 

Small bridges are simply and _ thor- 
oughly analyzed, step by step, in theory, 
and the application thereof is made to 
specific bridge dimensions and loadings 
in determination of the required sec- 
tions. For the reinforced-concrete bridge 
these sections include the slab or 
rectangular cross-section, the T-beam 
deck girder and the through girder type. 
The theory here is a repetition of ac- 
cepted practice but bears repetition in 
combination with the effectual arrange- 
ment for the student and the beginner 
of the numerical solutions of each case. 
The structural steel bridges analyzed 
include the simple I-beam floor with 
wooden or concrete deck slab, plate 
girder of 60-ft. span and various types of 
through truss bridges of 50- to 100-ft. 
spans. There are a number of repro- 
ductions of detailed drawings of stand- 
ard state highway truss bridges which 
properly supplement the examples de- 
veloped. 

The problem of determining the 
amount of distribution of concentrated 
wheel loads over concrete floor slabs re- 
inforced in one or two directions, and 
over a series of either steel or concrete 
floor beams, that perplexes most begin- 
ners, has been lucidly solved and applied 
by the author in his numerous examples. 
Research work in this fundamental, 
spread over the past fifteen years, and 
the application of the findings, as made 
by the author, have considerably im- 
proved the character and effectiveness of 
concrete bridge design. 

The scope of the chapter on foun- 
dation could well have been increased. 


As it stands the discussion is confined 
to the design of several types of rein- 
forced-concrete abutments and a solid or 
gravity pier with some reference to pile 
design. A chapter or two on construc- 
tion problems might have been included 
with profit. The general impression 
gleaned from a perusal of this book is 
that the author in restricting his 
endeavor to a limited field of design for 
the beginner covered it in an unusually 
thorough and interesting manner. 


—>— 


Many Pathways but One Goal 


PATHWAYS BACK TO PROSPERITY: 
A Study of Defects in Our Social Ma- 
chine and How to Mend Them—By 
Charles Whiting Baker, C.E. New York 
and London: Funk & Wagnalls Co. 
Cloth; 6x8 in.; pp. 351; $2.50. 

UCH of Mr. Baker’s “Pathways 
Back to Prosperity” is devoted to 
the causes that led to the present eco- 
nomic depression. Chief among these 
causes, as he and many others see them, 
are the production of goods by the aid 
of power and the perfection of ma- 
chinery at a far greater rate than means 
have been provided for their distribu- 
tion to and purchase by consumers. In 
fact the case is far worse, for the effi- 
ciency of production and attempts to 
utilize for further profit the capital it 
has piled up have led to still more pro- 
duction, and the displacement of men 
by machines has thrown men out- of 
work and thus lessened purchasing 
power. One of the pathways back to 
prosperity is to lessen technological un- 
employment by shorter working hours 
and weeks and to increase purchasing 
power still further by giving power and 
machine tenders a larger percentage of 
the wealth they and the machines pro- 
duce. The author does not overlook the 
difficulties which this plan presents. 
Among other depression alleviations 
that are discussed by Mr. Baker, in 
the lucid and convincing way that will 
be remembered by readers of Engineer- 
ing News in the long years of his edi- 
torship of the journal, are the decen- 
tralization of industry and population, 
including a “return to the land”; higher 

wages where reasonably possible; im- 

provement of .our banking system so 

“that the ideal of trusteeship for service 

of the public shall be uppermost and that 

participation in commercial activities by 
the banks in order to earn larger 
profits shall be abandoned’’; substitu- 
tion of economy for extravagance; re- 
duction of debts, “domestic and inter- 
national”; solution of gold standard 
problems ; and unemployment insurance. 

Above all these, just now, is the restora- 

tion of confidence in business and 


finance, toward which Mr. Baker be 
lieves the various pathways he suggests 
would lead. 

In pointing out so many causes and 
contributory remedies for depression as 
Mr. Baker does he can hardly expect 
that his discussion will meet with uni- 
versal approval, but it seems likely to 
come nearer doing so than many of the 
other stimulating books on the subject. 
For our part, mention will be made of 
only one line of reasoning which Mr. 
Baker carried much too far. He 
says that the era of construction has 
passed and has given place to an era 
of production. While this is true in the 
particular on which he lays most stress, 
railway construction, there remain many 
other industrial wants that can be satis- 
fied only by vast expenditures for con- 
struction. Notable among these is the 
building and improvement of highways 
to carry the motor vehicles that have 
escaped the railways. In addition, om 
cities, towns, villages and crossroad 
hamlets are far from adequately pro 
vided with paving, proper water supply. 
adequate means for the disposal of gar 
bage and other refuse, to say nothing 
of good housing at reasonable cost for 
millions of people, and recreation facili 
ties for these and other millions that this 
machine age has provided with leisure 
scarcely dreamed of until within a few 
years. These and other construction 
needs have been in the minds of those 
who have recently urged public works 
and housing construction ranging from 
the half-million dollar outline of a com- 
mittee of the American Water Works 
Association, headed by Malcolm W. 
Pirnie, in behalf of a single utility to 
the stupendous total of twenty billions 
for public works and the moderniza- 
tion of buildings and plants autlined 
only a few days ago by Francis Lee 
Stuart, president of the American So- 
ciety of Civil Engineers, in a statement 
issued by the American Engineering 
Council. (ENR, April 14, p. 563.) 


——f———. 


The Ugly Duckling Iota 


ELEMENTARY HYPERBOLICS for Tech- 
nical and Other Students, Specially 
Adapted to the Requirements of Begin- 
ners—By M. E. J. Gheury De Bray. 
Author of “Exponentials Made Easy.” 
Vol. I, Hyperbolic Functions of Real and 
Unreal Angles; Vol. II, The Application 
of Hyperbolic Functions. London: Crosby 
Lockwood & Son. Cloth; 5x8 in.; pp. 
351; line cuts and tables. 74s. per vol- 
ume. 


R. DE BRAY says on the dust 
wrapper of his book: “This Trea- 
tise leads the reader by easy stages to 
a clear and complete understanding of 
the hyperbolic functions and of their 
principal applications to Geography, the 
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solution of Simple and _ Differential 
Equations, Engineering, Strength of 
Materials, and Electricity.” Some ex- 
amples of how the author lures on the 
student, taken from the contents, are: 
“On Somersaults”; “Where We Meet 
Again With an Old Acquaintance, and, 
With Its Help, Venture Into a Maze 
and Discover a Treasure”; “How Sinh 
and Cosh Help the Geographer and 
Navigator”; and “The Apotheosis of the 
Ugly Duckling Iota.” 


——_<e-— - 


Light, Power and the Public 


POWER ETHICS: An Analysis of the Ac- 
tivities of the Public Utilities in the 
United States, Based on a Study of the 
U. S. Federal Trade Commission Records 
—bBy Jack Levin, Research Staff, People’s 
Legislative Service, Washington D. C. 
Introduction by Dr. John H. Gray, Head 
of the Department of Economics; Gradu- 
ate School of the American University, 
Past-President of the American Economic 
Association, Former Chief Analyst and 
Examiner, Interstate Commerce Commis- 
sion, Bureau of Valuation. New York: 
Alfred A. Knopf. Cloth; 5x8 in.; pp. 
191. $2. 

THE PUBLIC PAYS: 
Propaganda — By 
Author of “Mexico 


A Study of Power 
Ernest Gruening, 
and Its Heritage.” 
Cloth ; 
or not bound, 


New York: The Vanguard Press. 
6x9 
$2. 


in.; pp. 273; $2.50; 


POWER AND THE PUBLIC—Edited by 
Ernest Minor Patterson, Ph.D., Professor 
of Economics, University of Pennsyl- 
vania; President of the American Acad- 
emy of Political and Social Science. 
Philadelphia: The American Academy 
of Political and Social Science, 3457 
Walnut St. Cloth; 6x9 in.; pp. 189. 
2.50 or, in paper covers, $2 

HE vast mass of testimony before 
the Federal Trade Commission on 

propaganda by the power and lighting 
utilities, or at least the parts of it which 
two diligent workers think “show up” 
the utilities, has been digested by 
Jack Levin in “Power Ethics” and by 
Ernest Gruening in “The Public Pays.” 
The results deserve wide reading, par- 
ticularly by the general public, which 
ought to be informed of the nature and 
extent of this propaganda, put out year 
by year at great cost by a large, diver- 
sified and well-generaled army drawn 
not only from the leaders among the 
utilities but also from hosts of men and 
women in various walks of life—some 
unsuspecting but many well knowing 
that they were being employed to bemuse 
the public. 

The method of each book is to let the 
utility men and their mouthpieces con- 
demn themselves by their own words: 
Mr. Gruening, by citations of fair 
length; Mr. Levin, quite generally by 
paraphrases in which a few words are 
set in quotation marks. Mr. Gruening’s 
quotations generally run to sufficient 
length to give at least the spirit of the 
original speaker or writer; Mr. Levin 
cites chapter and verse by reference to 
the testimony, but while theoretically 
this enables any who wish to go to the 
twenty-odd volumes of testimony for 
verification, few readers can do so 
readily and most not at all. The smaller 
book will appeal to many for its brevity 
and will enable any reader to judge for 
himself of the character of power ethics. 
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Even those who followed for a few 
days the press reports of the testimony 
digested in these books will be surprised. 
now that it is presented in a classified 
summary, to learn how well organized, 
long continued and successful in some 
of its main objects were the efforts of 
the National Electric Light Association 
and other national utility organizations 
in getting the support not merely of city 
school instructors and college professors 
but also of the colleges themselves in 
becoming sponsors for the utilities and 
opponents of municipal ownership. Not 
only that: authors and publishers of 
textbooks made revisions and elimina- 
tions of statements objectionable to the 
light and power companies. Perhaps 
the most surprising of all was the pub- 
lication by the Smithsonian Institution 
of a “research” study attacking the 
Ontario hydro-electric project. 

Failure to discriminate between pub- 
licity designed to promote sales and that 
intended to mislead the public is a 
weakness and unfairness of Mr. Gruen- 
ing’s book. This is notable in some of 
the excerpts and comments relating to 
work among women and children. 


Pro and con 


In contrast with two volumes just 
noticed is “Power and the Public,” a 
symposium of nineteen papers in six 
groups presented last November before 
the American Academy of Political and 
Social Science. As usual in the many 
notable symposia of the _ institution 
named, both sides of the question, when 
there are two strongly contrasting sides, 
are represented. Thus, on holding com- 
panies, their “evils” are strikingly set 
forth by Dr. James C. Bonbright, of 
Columbia University, and objections to 
“pyramiding” are well put by John T. 
Flynn, author of “Graft in Business” 
(ENR, Nov. 19, 1931, p. 821), while 
an able and moderately put “defense” is 
made by William H. Hodge, vice-presi- 
dent and manager of the Byllesby En- 
gineering and Management Corp. There 
are five papers, pro and con, on “Rates 
—Domestic, Commercial and Power,” 
with Henry T. Hunt, ex-mayor of Cin- 
cinnati, dealing thoughtfully with 
“Lower Domestic Rates.” Of the two 
papers on “Regulation,” Gifford Pinchot 
argues for federal and William J. Don- 
ovan for state regulation. 

Outstanding among the group of four 
papers on “Regulation” is “The Con- 
trol of Power Rates in the United States 
and England,” which will bring new 
facts to many readers both sides the 
Atlantic. The author, Richard Joyce 
Smith, assistant professor of law at Yale 
University, recently spent a year in 
England studying “legislative control of 
electrity supply” there. Additional 
British data are given in the group of 
papers on “Public or Private Owner- 
ship.” Here “Ownership and Regula- 
tion of Electric Utilities in ‘Great 
Britain” is reviewed by Dr. Orren C. 
Hormell, of Bowdoin College. In this 


same group Joseph B. Eastman, men 

of the Interstate Commerce Commis 
since 1919, sets up “A Plan for Pu’ |ic 
Ownership and Operation” and Sam:¢! 
Ferguson, president of the Hartfor 
(Conn.) Electric Co., takes a mode: 
stand in “A Defense of Private Ow: 
ship.” 

“Our Electric Future” is the concliud- 
ing topic of the symposium. Here there 
are two able essays: “Electricity, Man- 
kind’s Universal Servant,” by M. S. 
Sloan, former president of the Ney 
York Edison Co., and “The Futur: 
of Power and the Public,” by Donal 
H. Richberg, a member of the Chicay 
bar “who has specialized in public 
utility and labor law.” 


fe 


Land and Floating Cranes 


MECANIQUE ELECTRICITE ET CON- 
STRUCTION: Appliquées aux Appare)! 
de Levage—Tome III: Les Grues Te: 
restres et Flottantes, leur Stabilité pa: 
leur Poids Propre. Par Louis Roussel: 
Ingénieur des Arts et Métiers Ancien 
Chef de Service d’Appareils de Levag: 
Paris: Donod, 92 Rue _ Bonaparte (V1). 
Paper; 8x11 in.; pp. 590; 448 illustr 
tions, mostly line cuts. 210 fr.; boun 
223 fr. 

‘ACTORS entering into the stabilit, 

of land cranes and floating cranes ar: 

the subject of this, the third of ‘a seric 
of books on lifting machinery. The tw 
previous volumes covered traveliny 
cranes (1921) and traveling and gantr 
cranes (1929). Both fixed and movab! 
revolving cranes of various types ar 
covered, also the large gantry crane « 
commonly used for port work in 
Europe, and various types of floatine 
cranes. Elaborate mathematical discus 
sions of the. factors involved in de- 
termining the stability of cranes are 
given, as are the principal elements en 
tering into the design of the cranes ani 
crane booms. Thé stability of pontoon- 
is discussed at length in the section de 
voted to floating cranes. The book is 
copiously illustrated with diagrams oi 
cranes, including graphical solutions of 
the static problems involved in boom 
and gantry framework design. 
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Small Cities Can Save 


PURCHASING FOR SMALL CITIES—By 
Russell Forbes. Publication No. 25 
Paper; 7x10 in.; pp. 18; 25c. from 
Municipal Administration Service, 261 
Broadway, New York City. 


N THESE DAYS of urgent need 

for every reasonable saving in munici- 
pal expenditures Mr. Forbes’ concise 
summary of the advantages of cen- 
tralized buying of supplies for small 
cities should be most welcome and use- 
ful. The practice has more than justi- 
fied itself for some of the larger cities 
and for a number of states. Naturally. 
it needs to be modified for cities of les- 
than 25,000. How this may be done is 
set forth by Mr. Forbes, a recognized 
authority on centralized purchasing. 
The possibilities of cities clubbing to- 
gether for purchasing supplies is men- 
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tioned at the close of the pamphlet, 
with a citation of cooperative buying by 
the Michigan Municipal League. 
Worthy of note is the fact that a con- 
siderable percentage of the smaller cities 
under the manager plan practice cen- 
tralized purchasing—by a special officer, 
or by the city engineer, or by some 
other official who gives only a part of 
his time to the work. The 10 per cent 
saving that the author believes can be 
made by centralized buying is doubly 


desirable in these days of crippled 
municipal finances. 


Municipal Retrenchment 


HOW AMERICAN CITIES ARE _ RE- 
TRPNCHING _in Time of Depression— 
By Harry H. Freeman, Buffalo Municipal 
Research Bureau. Supplement to April 
number of National Municipal Review, 
34th St. at Second Ave., New York 
City. Paper; 6x9 in.; pp. 16. 25c. for 
the supplement only. 


REDUCING MUNICIPAL  EXPENDI- 
TURES: Data from city officials in April 
issue of Public Management, 923 East 
60th St., Chicago. 50c. a copy. 

WENTY-SIX of the largest cities 
of the United States are covered in 

Mr. Freeman’s pamphlet. His data (he 

undertakes no critical comment) were 

gathered in the course of work by the 

Buffalo Municipal Research Bureau to 

aid Buffalo in framing a “retrenchment 

policy.” Ten of the 26 cities were “in- 
tensively studied” on the spot by mem- 
bers of*the bureau’s staff. Data for the 
other cities resulted from a question- 
naire sent out by J. M. Leonard, of the 

Detroit Bureau of Governmental Re- 

search. All the data are drawn largely 

from 1931 or 1932 budgets or from 
budget proposals or other programs 
now pending. 

Most of the cities considered have 
cut expenditures for the year covered, 
compared with the previous year, but 
decreased revenues sometimes offset or 
more than offset the cuts. The most 
general way of expense cutting has been 
in payrolls, including direct slashes of 3 
to 25 per cent, postponement of sched- 
uled increases, five-day weeks and pay- 
less vacations. Curtailment or cessa- 
tion of public improvements, even those 
assessed on abutting property, together 
with reductions in the amount of serv- 
ice rendered, such as street cleaning 
and garbage or refuse removal, are com- 
mon, as also abandonment of band con- 
certs and other commendable but more 
vital services. 

The 37 cities reported on in Public 
Management are much smaller than 
those included in the Freeman pamphlet. 
Some are quite small. A few report 
spending at least a little more money 
and giving more service than in earlier 
years, but reduction of expenses in gen- 
eral—along the same general lines as in 
the large cities. 

As a rule, the reports from the cities 
included in the two surveys show credit- 
able efforts to meet trying conditions, 
often with great sacrifices of pay to city 


servants and of service to citizens. The 
individual reports are well worth the 
study of officials in other cities and all 
others who are or should be concerned 
with the financial plight of our cities 
and how it fits into the picture of these 
years of depression. Those who wish 
to pursue this subject farther will find 
reports from many cities on “Salary 
Reductions in the Municipal Service” in 
Public Management for March, while 
in the same journal for December, 1931, 
there are reports from a number of city 
officials on “Retrenchment in Municipal 
Expenditure.” Still more comprehen- 
sive is the bulletin of late 1931 on “The 
Present Financial Status of 135 Cities 
in the United States and Canada,” pub- 
lished by the Municipal Administrative 
Service, 26 Broadway, New York City. 
(See Engineering News-Record, Dec. 
17,°1931, p. 977.) 
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Roads of Fifty Centuries 


THE STORY OF THE ROAD from the 
Beginning Down to A.D.1931—By J. W. 
Gregory, F.R.S., LL.D., D.Sc. Emeritus 
Professor of Geology at the University 
of Glasgow. New York: The Macmillan 
Co. Cloth; 6x9 in.; pp. 311; 4 maps 
and 30 halftones. $4. 

HE elephant, the rhinoceros, the 

antelope and the buffalo come 
within the scope of Dr. Gregory’s in- 
teresting and comprehensive review of 
the history of the road through the 
centuries. Even the boa constrictor is 
not overlooked, for it “tunnels through 
the undergrowth of South American 
forests” as it glides “to the rivers for 
water or to capture the small animals 
that go there to drink.” These “game 
tracks” were found useful to man as he 
became migratory. Later on came the 
great prehistoric trade routes over long 
distances, like those for amber and 
lapis lazuli centuries before the 

Christian era; still later, there was the 

great silk trade from China to the 

Mediterranean countries. After briefly 

sketching all these the author takes up 

ancient British roads, deals with “The 

Pioneers in Road- Making — _ the 

Egyptians and Carthaginians,” the 

Roman road, both in general and in 

Britain, middle-age English roads, 

roads of China and of Peru. 

After having disposed of ancient and 
medieval roads Dr. Gregory breaks into 
the historic continuity of his story with 
chapters on “The Principles of Road 
Construction and Road Materials,”’ the 
least satisfactory of any in the book. 
They are followed by a_ pertinent 
chapter on vehicles and their influence 
on roads and a chapter on “The Politi- 
cal Evolution of the Road,” which deals 
particularly with British legislation and 
administrative control. 

The historical thread, as regards the 
road itself, is then picked up again, 
with striking comments by the author 
and apt quotations from contemporary 
writers on the deplorable condition of 
most British roads in the seventeenth 
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and well down into the eighteenth 
century. Due attention is given to the 
military roads in the Scotch Highlands, 
built by Gen. Wade early in the 
eighteenth century. After passing refer- 
ences to the forward-looking essay by 
Phillips, to the work of Tresaguet in 
France and his follower in England, 
John Metcalf, “the blind road contractor 
of Knarlsborough in Yorkshire,” there 
come interesting pages on Telford and 
Macadam, with a summary of the at 
tempts of followers of Telford to be- 
little Macadam’s roads. 

In the chapter on the “Modern Motor 
Road” the author again gets beyond his 
depth in some parts of his discussion of 
road design and construction. Aside 
from a few pages on “The Future of 
the Road,” the book closes with remarks 
on Napoleon’s roads in the Alps, and 
notes on the roads of France, Germany, 
Italy, the United States and India. 

With few exceptions the various chap 
ters of the book are prefaced by quota- 
tions from the poets that add to the 
literary interest of a book which should 
have a broad appeal to engineers and 
contractors. 


Mason Revised by Buswell 


EXAMINATION OF WATER: Chemical 
and Bacteriological—By William PP. 
Mason, Professor Emeritus of Chemistry, 
Rensselaer Polytechnic Institute. Sixth 
Edition, Revised by Arthur M. Buswell, 
Professor of Chemistry, University of 
Illinois; Chief, Illinois State Water Sur 


vey. New York: John Wiley & Sons, 
Inc. London: Chapman & Hall, Ltd 
Cloth; 6x9 in.; pp. 224. $3. 


INCE the first appearance of Prof 

Mason’s textbook on water analysis 
more than 30 years ago the original 
volume and its several revisions have 
been the guide of hundreds of students. 
Meanwhile the genial and_ versatile 
author has found a warm place in the 
hearts of his students and of the water- 
works fraternity. 

In the fifteen years since the appear- 
ance of the fifth edition there have been 
many changes in the practice and the 
terminology of water examination 
These have been taken into account by 
Dr. Buswell in his revision for the pres 
ent edition. He states in his preface 
that he has aimed “to preserve as far as 
possible the spirit of the original work,”’ 
bearing in mind “the historical back- 
ground” which Prof. Mason “was able to 
furnish from his own rich experience.” 
Notable among the new features of this 
edition are methods for determining 
both pH and free chlorine. The mineral 
contents of water, softening, coagula- 
tion and chlorination are given more 
attention than formerly. The VU. S. 
Public Health Service Standards for 
drinking water supplied by interstate 
carriers and the analytical methods of 
the American Railway Association have 
been added. 

Those who are concerned with the 
bacterial examination of water should 
be forewarned that the book contains 
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only a few pages on that subject, a fact 
easily justifiable but hardly to be ex- 
pected from the sub-title, which gives 
equal weight to both these objects of 
water examination. 
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Thermal Gradient of Water in 
Concrete and Metal Conduits 


REVIEWED BY EUGENE KALMAN . 
Professor at the University of Milan, 
Italy; now in New York City. 


IL RISCALDAMENTO DELL’ACQUA 
NELLE CONDOTTE—By Giulio Supino, 
Professor at the Engineering School of 
Bologna, Italy. Bologna: Nicola Zani- 
chell/. Paper; 7x10 in.; pp. 35; 3 
linecuts. 8 lire in Italy. 

ROF. SUPINO in his Italian mono- 

graph “Il Riscaldamento dell’Acqua 

Nelle Condotte” develops new formulas 

for the thermal gradient of water in 

metal and concrete conduits. 

The classic formula of Forcheimer, 
based on stationary thermal conditions, 
implies a certain error due to the fact 
that in reality the thermal gradient 
depends on the oscillatory fluctuation of 
temperature in the soil. An experi- 
mental check of the formula of Forch- 
heimer would require systematic obser- 
vations on a large number of conduits 
laid at various depths in different kinds 
of soils. In lack of data to warrant such 
a procedure, the only way to secure 
better insight into the thermal conditions 
in conduits is a more penetrating 
theoretical analysis. This is the method 
followed by the author. By means of 
successive approximations by Besselian 
functions he derives a new formula in 
which the oscillatory part of the tem- 
perature appears in its due importance. 

As an additional result of his investi- 
gation, the author derives an_ inde- 
pendent formula for conduits of con- 
crete or masonry having a low thermal 
conductivity and considerable thickness 
—conditions quite different from those 
prevailing in metal conduits. 
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Bobbin Boy to Steel Magnate 


INCREDIBLE CARNEGIE: The Life of 
Andrew Carnegie (1835-1919)—By John 
K. Winkler, Author of Morgan the Mag- 
nificent, ete. New York: The Vanguard 
Press. Cloth; 6x9 in.; pp. 307; illustra- 
tions. $3.50. 

ROM a five shillings a week bobbin 
boy of twelve in a cotton mill in 

Allegheny, Pa., a few years after his 

arrival with his parents from Dun- 

fermline, Scotland, through his marvel- 
ous career as telegraph messenger, rail- 
way operating official, steel maker, 
supermillionaire, philanthropist, author, 
host of famous men and women at 

Skibo Castle to his death past fourscore 

at his Lenox estate, Mr. Winkler’s 

“Incredible Carnegie” lives up to the 

title he has chosen for his biography. 
Entertaining throughout, the book is 

not entirely pleasant reading, because 
the author deals frankly with Carnegie’s 
ruthless way of attaining his ambition 





for wealth and power, even at the sacri- 
fice of some of the lieutenants of indus- 
try he had such a flair for choosing. 
There is also a similar but not so 
marked an unpleastantness in Mr. 
Winkler’s portrayal of Carnegie’s bene- 
factions, which, the author urges, were 
largely made for self-glorification. 

Carnegie’s “young men” are given 
much attention, particularly Frick, and, 
as the author tells it, Carnegie’s grow- 
ing jealousy and final riddance of the 
man. Frick and the Homestead strike 
are graphically portrayed, with quota- 
tions from Carnegie’s messages from 
Scotland urging Frick on—which the 
author holds up as wholly out of keep- 
ing with Carnegie’s many words for 
workmen and unions in his previous 
warm-hearted exuberances. 

The interest of the book is broadened 
and heightened by occasional references 
to John D. Rockefeller and J. Pierpont 
Morgan, each of whom has been the 
subject of a biography by Mr. Winkler: 
“John D., A Portrait in Oils,” and 
“Morgan the Magnificent.” 
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Publications Received 


ELIMINATION OF GrouND CONTROL in 
photographic mapping is the subject of a 
paper by Earl Church, associate professor 
of photogrammetry, at Syracuse Univer- 
sity, Syracuse, N. Y., which has been pub- 
lished by the university. The paper is the 
fifth of a series of papers on topographic 
mapping by aerial photography. Copies 
may be obtained upon application to the 
university. 

TerMITE Exposure Tests being carried 
out by the Forest Service, U. S. depart- 
ment of agriculture, were the subject of a 
third progress report presented at the 28th 
annual meeting of the American Wood 
Preservers Association in January. For 
the convenience of those interested, the re- 
port has been printed in a separate pamph- 
let by the American Wood Preservers 
Asscoiation, 228 North LaSalle St., Chi- 
cago, Ill. 


A Drrectory oF Contractors has been 
published by the Bureau of Contract In- 
formation, Inc., 729 Fifteenth St., N.W., 
Washington, D. C. The directory includes 
the names of all contracting firms through- 
out the United States who have filed their 
performance records with the bureau. 
Copies of this directory, according to the 
bureau, are “available to those legitimately 
entitled to them, at $5 per directory.” 


AN INDEX OF AMERICAN ENGINEERS and 
engineering firms, including a list of paving 
contractors in a few of the larger cities, 
the addresses of state highway departments 
and of the division officers of the Corps of 
Engineers, also a list of American engi- 
neering firms operating abroad, is pub- 
lished by William Stack, Box 203, Park 
Ridge, Ill. The listing of engineers in- 
cludes only those listed in the Red Book 
of the cities covered, and consequently 
is not complete. The price is $1.50. 

WASHINGTON AS ENGINEER and City 
Builder is the subject of Pamphlet No. 13, 
one of a series published by the George 
Washington Bicentennial Commission, 
Washington Building, Washington, D. C. 
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The pamphlet is one of a group pub! 
by the commission to honor George \\ 
ington. It was prepared by Lieut. 
U. S. Grant, 3d, U. S. A., and inc 
extensive quotations from the writing 
George Washington which relate to « 
neering and city planning matters, 
copies of his sketches and maps. C:.: 
may be obtained free of charge from :\\. 
commission. 

TuumB Natt SKETCHES to show |! 
exact location of benchmarks is an in'er- 
esting if not unique feature of “Livellaz:.\y; 
di Precisione per il Rilievo Altimetrico ‘e; 
Corsi D’Acqua” (Precise Levels for He eht 
Determinations of Watercourses), one «; 
a series of official publications on the ': 
drography of the River Po being brow): 
out by the ministry of public works, Paria 
Italy. The right half af each page « 
tains three sketches, each showing a brid 
building, wayside cross or other structir. 
with the exact location upon it of marks 
for the elevation and distance. On the leit 
hand part of the page are printed in «| 
umns the station number, description of the 
structure on which the benchmark has been 
placed, and the horizontal and vertical loca- 
tions of the marks. 
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New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publisheys 
or from their local booksellers.} 


AMERICA FACES THE FUTURE—Edited 
by Charles A. Beard, Co-author of ‘The 
Rise of American Civilization” and ‘The 
American Leviathan’; sometime Presi- 
dent of the American Political Science 


Association. Boston and New York 
Houghton Mifflin Co. Cloth; 5x8 in; 
pp. 410. $3. 


A BASIS FOR STABILITY—By Samuel 
Crowther, in collaboration with Myron « 
Taylor, Alfred P. Sloan, Jr., Henry Ford, 
John Hays Hammond and_ seventeen 
others. Boston: Little, Brown & ©» 
Cloth; 6x9 in.; pp. 360. $3. 


BUILDING PERMITS IN THE PRINC!- 
PAL CITIES OF THE UNITED STATES 
IN 1930. Bureau of Labor Statistics Bu!- 
letin No. 545—Paper; 6x9 in.; pp. 91: 
tables. 20c. from Superintendent ©! 
Documents, Washington, D. C. 


BUSINESS LOOKS AT THE UNFORI!:- 
SEEN—By Wallace Brett Donham, Dean, 
Graduate School of Administration, Ha: 
vard University, New York: Whittlesey 
House, McGraw-Hill Book Co. Cloth; 
6x9 in.; pp. 209. $2.50. 


CONVERSION FACTORS FOR ENG!- 
NEERS: A Compendium of Useful Data 
for the Rapid Conversion of the Com- 
mon Engineering Units of Measure oi 
One System Into the Different But Re- 
iated Units of Another System—New 
York: The Dorr Co., Engineers, 247 
Park Ave. Paper; 8x11 in.; pp. 5. Free 
on application. 


ELECTRICAL EQUIPMENT ON MOV- 
ABLE BRIDGES—By Condé B. McCul 
lough, Bridge Engineer, Oregon State 
Eign wey Department, Aibin L. Gemeny. 
Senior Structural Engineer, Division 0! 
Tests, Bureau of Public Roads, and W 
R.  Wickerham, Electrical Enginee' 
Technical Bulletin 265 (October, 1931) 
U. S. Department of Agriculture—Paper 
6x9 in.; pp. 114; halftones and diagrams 
35c. from Superintendent of Documents 
Washington, D. C 


Monograph on the subject indicated. 


ECONOMIC ASPECTS OF A_ SAL! 
WATER BARRIER Below Confluence 0: 
Sacramento and San Joaquin Rivers 
Reports on State Water Plan-—Prepare 
under direction of A. D. Edmonston 
Deputy State Engineer, by Raymon: 
Matthew, Hydraulic Engineer. Sacra- 
mento, Calif.: Division of Water Re 
sources, California Department of Publi 
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Works, Edward Hyatt, State Engineer. 

paper; 6x9 in.; pp. 450; folding plates. 
Report on the advantages and practicability 
of constructing a barrier to prevent “the 
annually recurring upstream movement of 
salt water from the ocean into the chan- 
nels of upper San Francisco Bay _and the 
Sacramento-San Joaquin Delta, and thereby 
creating and maintaining a fresh-water 
lake from which water supplies now avail- 
able or hereafter made available from the 
Sacramento and San Joaquin rivers might 
be utilized by industries, municipalities and 
agricultural developments in the upper bay 
and delta regions.” 


FREILEITUNGSBAU_ MIT SCHLEU DER- 
BETONMASTEN—Von Dr.-Ing. Ludwig 
Heuser und Ober-Ing. Robert_ Burget. 
Munich and Berlin, Germany: R. Olden- 
pourg. Paper; 7x10 in.; pp. 176; 148 
line cuts and halftones. 10 marks. 


Detailed descriptions of the design and 
manufacture of patented spun _ concrete 
poles for electric transmission_ lines, as 
carried out by the proprietors. Within the 
limits indicated the publication is a valu- 
able monograph. It is well illustrated and 
goes briefly into the mathematics of the 
subject. 


HISTORY AND ENGINEERING _ OF 
Rochester’s Water Supply in Its First 
Century—By Edwin A. Fisher. Vol. 7, 
No. 3 (March, 1932) Rochester Academy 
of Science. Paper; 7x10 in.; pp. 95; 
illustrated. $1. 


Authoritative sketch. The author was prin- 
cipal assistant engineer on construction of 
additional water supply, 1893-96; city engi- 
neer, 1896-1914; city consulting engineer, 
1914-27, retired, and in those capacities 
was in close touch of the works described. 


IT WON’T LAST: A Message for the 
Times—By Orison Swett Marden, Author 
of “Peace, Power, and Plenty.” New 
York: Thomas Y. Crowell Co. Cloth; 
5x8 in.; pp. 60. $1. 

Reprinted from the author’s “The Conquest 

of Worry.” 


MANUAL OF ELECTRIC ARC WELDING 
—E. H. Hubert, M.A.LE.E., Editor, 
formerly Assistant Editor of Industrial 
Engineer and Electrical World. New 
York and London: McGraw-Hill Book 
Co. Cloth; 6x9 in.; pp. 163; halftones, 
diagrams and tables. $2. 


PRINCIPLES OF PUBLIC UTILITIES— 
By Eliot Jones, Ph.D., Professor of Eco- 
nomics in Stanford University, Author of 
“Principles of Railway Transportation,” 
and Truman C. Bigham, Ph.D., Professor 
of Economics in the University of 
Florida. New York: The Macmillan Co. 
Cloth; 6x9 in.; pp. 799. $6. 


THE PUBLIC PAPERS OF FRANCIS G. 
NEWLANDS—Edited and Placed_ in 
Historical Setting by Arthur B. Darling, 
Associate Professor of History in Yale 
University. Two volumes. Boston and 
New York: Houghton Mifflin Co. Cloth; 
6x9 in.; pp. 434 and 426. $10. 


RESEARCH IN FARM STRUCTURES— 
By Henry Giese, Senior Agricultural 
Engineer, Bureau of Agricultural Engi- 
neering. Paper; 6x9 in.; pp. 52; maps 
and diagrams. 15c. from Superintendent 
of Documents, Washington, D. C. 


STEAM POWER STATIONS: Equipment 
and Maintenance—By G. . McLean, 
M.Eng. (Liverpool), A.M.I.E.E. London: 
Crosby Lockwood & Son. Cloth; 5x7 


in.; pp. 106; line cuts and tables. 7/6 
net. 


Deals in an elementary way with steam 
stations, “more especially large three-phase 
installations for the supply of electrical 
energy to towns and large industrial areas.” 


STONE & WEBSTER: A Brief Account 
of the History of This Organization and 
of the Services Developed During 44 
Years. Cloth; 6x9 in.; pp. 26; sketches. 
Free on application. 


SYMPOSIUM ON WEATHERING CHAR- 
ACTERISTICS OF MASONRY MA- 
TERIALS: Held at the 34th Annual 
Meeting of the American Society for 
Testing Materials, June, 1931. Paper; 
6x9 in.; pp. 128; halftones and tables. 
60c. from American Society for Testing 
Materials, Philadelphia, Pa. 


Takes up masonry, concrete, structural 
clay, natural clay products, slate, aggre- 
gates; test procedures for concrete, clay 
and stone; has bibliography and abstracts. 


A__TEXT-BOOK ON ROOFS AND 
BRIDGES: Part II, Graphic Statics—By 
the Late Mansfield Merriman, M.Am. 
Soc.C.E., and Henry S. Jacoby, Professor 
Emeritus of Bridge Engineering, Cornell 


University. Revised by Everett E. Eb!l- 
ing, Assoc.M.Am.Soc.C.E. Fifth Edition, 
Revised and Rewritten. New York: John 
Wiley & Sons, Inc. London: Chapman & 
Hall, Ltd. Cloth; 6x9 in.; pp. 228; 
photographs, line cuts and tables. $3.25. 
The first edition of this time-honored book 
appeared in 1890. The fourth edition was 
reviewed in detail in ENR Sept. 30, 1917, 
p. 560. The present edition has been 
brought up to date in illustrative matter. 
Somewhat more emphasis is placed upon 
highway trusses than in former editions. 
New material comprises an article on the 
transverse bent and another on viaduct 


towers Revision has reduced the page 
in the book about 25 per cent. 


TRANSFORMATEURS DE MESURE ET 
RELAIS DE PROTECTION—By Charles 
Bresson, Ingénieur en chef aux Ateliers 
de Delle. Paris: Dunod, $2 Rue Bona- 
parte. Paper; 7x10 in.; pp. 293; half- 
tones and diagrams. 82 fr. 


DER ZWEISTIELIGE STOCKWERKRAH- 
MEN—Von Dipl.-Ing. E. Elwitz, Bera 
tender Ingenieur in Disseldorf. Ditissel 
dorf, Germany: A. Bagel A.-G. Paper; 
7x11 in.; pp. 40; diagrams and tables 


Letters to the Editor 


Labor Can Help Revive Business 


Sir—I quote from the editorial “En- 
lightening Testimony” in your issue of 
March 17: 

Non-competitive and non-productive im- 
provement work is the sole means of bring- 
ing about the increased aes on 
which the cycle of industrial activity is 
capable of being built up. And with slight 
change of statement this same relationship 
holds in times of normal activity, for the 
constant flow of surplus production into in- 
creased productive capacity must inevitably 
lead to economic unbalance and collapse 
unless prevented by the diversion of most 
of the surplus into public works. 

If the work must be non-competitive 
and non-productive, why may not the 
same end be attained through charitable 
relief? The improved morale and the 
return for expenditure are worth while, 
but I am asking about the economic 
effect on unemployment. If your reason- 
ing is correct, would not the sums ex- 
pended for charity and for soldiers’ 
bonuses have done what you believe 
would be accomplished by stimulated 
public work? May there not be this 
objection to your plan, that it tends to 
give employment to the highly organized 
building trades, who very properly raise 
wages in prosperity but who very im- 
properly resist wage reductions in de- 
pression and who now stand in the way 
of resumption of building construction 
because of excessive cost? To stimuate 
their employment on public work would 
tend to prevent resumption of private 
employment, particularly in the building 
industry. 

I also question your statement that 
the constant flow of surplus production 
into increased productive capacity must 
lead to collapse. It is that constant 
flow that prevents collapse. It is when 
the flow is interrupted and is no longer 
constant that unbalance occurs. 

We are operating under an economic 
plan more definite than that of Russia, 
and we are having the advantage of 
automatic operation. Profit is the auto- 
matic control. The plan is to increase 
production of commodities faster than 
population. There results more to 
divide, and as a consequence wages and 
incomes tend to rise. Wages have been 
increasing for centuries relative to 
prices. When wages rise, the demand 
for labor exceeds the supply and jobs 
are available for all. 

Security of employment is incom- 


patible with progress. Attempts at 
stabilization upset the normal upward 
trend of production, which was about 4 
per cent in 1929. We did not have over- 
production then, but underproduction 
instead, as was evidenced by increased 
prices. We do not have overproduction 


‘now, but merely an illusion of over- 


production because of reduced demand. 
Let labor help to reduce the price of 
finished products to more favorable rela 
tion to that of raw materials, and busi- 
ness will revive. Dante B. LuTEN. 


Indianapolis, Ind., 
March 31, 1932. 


Labor’s Share of Relief Funds 


Sir—In your issue of March 24, p 
445, I find an answer to my statement 
of conditions in Chicopee, Mass., which 
sounds like an opinion from an econo 
mist in Lehigh University. 

Like Grover Cleveland in 1893, in 
heriting hard times after the Harrison 
administration, Chicopee is confronted 
with a condition, not a theory. For a 
hundred years Chicopee’s products were 
of the highest grade and known from 
Podunk to Hong-Hong. Its _ textiles. 
machine tools, bronzes, bicycles, rifles, 
automobiles and agricultural tools were 
managed by men of high business and 
inventive acumen. More recently, sport 
ing goods and tires have been most 
prominent. We have seen a number of 
these splendid concerns wax and wane 
and have felt the result of constant urge 
to make machinery more and more 
automatic. 

In regard to our $800,000 expendi- 
tures of last year—by the way, exceed- 
ingly large for us—of three-eighths 
spent by the city our labor profited about 
50 per cent. Of five-eighths expended 
through three contracting firms our un- 
employed received less than 5 per cent; 
hence my expressed disappointment. 

Massachusetts requirements of labor 
insurance also give point to Dr. Osler’s 
famous dictum that “A man more than 
40 ought to be drugged.” 

You will pardon me for trenching on 
your patience, but the philosophic ideas 
of my friend from Bethlehem spread 
over two and one-half columns of your 
valuable space failed to touch our case. 
F. O. Coss, 


City Engineer. 


Chicopee, Mass., 
March 30, 1932. 
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NEWS OF THE WEEK 





Bonds for Pay of Hetch Hetchy 
Workers Sold to Advantage 


The second month’s sale of Hetch Hetchy 
bonds by the Hetch Hetchy Bond Pur- 
chase Syndicate, San Francisco, which con- 
sists of the 1,400 men employed in the 
construction of the Coast Range tunnel of 
the Hetch Hetchy system, sold at a dis- 
count of only 2.71 per cent. Bonds with a 
par value of $221,000 were sold for 
$215,015 to pay the March salaries of the 
men. This shows a decided improvement 
over the results of the last month sale at a 
4.45 per cent discount, which was the first 
sale of bonds under the new payment plan 
put into effect by the city of San Fran- 
cisco to employees on the Hetch Hetchy 
system. 


— ———— 


U. S. Supreme Court Not to 
Review Ohio Special Assessment 


Validity of the Ohio sewer district law 
would seem to be definitely and finally 
established following a refusal of the U. S. 
supreme court on April 14 to review the 
case of Bowman vs. Commissioners and 
Auditor of Allen County, which brought 
into question the constitutionality of guar- 
antee by a political subdivision of bonds 
issued in anticipation of the collection of 
special assessments. The Ohio supreme 
court had rendered two decisions in this 
case, the first denying the constitutionality 
of this procedure and the second revers- 
ing the first decision and upholding the 
law and requiring Allen County to levy a 
general tax for the payment of principal 
and interest on defaulted sewer district 
bonds. (See ENR, June 25, 1931, p. 1065.) 

In a brief filed by Attorney General 
Bettman in support of the lower court's 
ruling it is stated that similar bonds in the 
aggregate amount of more than $50,000,000 
have been issued by other counties under 
the statutes which were challenged. 


eae 


Colorado Engineers Raise 
Relief Funds 


The Colorado Engineering Council, 
Denver, Colo., has started a campaign to 
raise funds among Denver engineers to 
provide relief for unemployed members of 
that profession. Engineers are asked to 
subscribe at least one day’s pay a month 
for this fund. 

A similar drive last fall raised sufficient 
funds to provide partial employment for 
176 engineers. 


cone 
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Bids for Bank-Protection Work 
on Mississippi Asked 


The Memphis engineer’s office is asking 
bids for construction of 15 miles of bank- 
protection work in the district on the 


Mississippi River from Cairo, Ill, to the 
Arkansas. 


mouth of the White River in 





Hitherto this work has been conducted en- 
tirely by government engineers. The call 
for bids from contractors is a test to see 
whether Southern contractors are inter- 
ested in so large a project. The bids call 
for construction and placing of either con- 
crete or willow mattresses and paving on 
the water slopes with concrete, concrete 
mattresses or riprap stone. The award of 
the contract is contingent on the appropria- 
tion of funds, and bidders will not be held 
to their bids if contracts are not awarded 
within 60 days after the date of opening. 
If the contract is awarded, work will start 


about June 1 and must be completed by 
Dec. 1. 


noneliicaens 
Unemployment Aid Given 
by Cleveland Engineers 


Considerable progress in uncovering new 
engineering jobs and industrial jobs of an 
engineering character is being made by a 
group of investigators working under the 
auspices of the Cleveland Engineering 
Society. Twenty unemployed engineers are 
making plant-to-plant visits in the Cleve- 
land area, consulting with plant execu- 
tives on possibilities of improving business 
through improvement of product, plant and 
methods, the more extensive use of re- 
search, analyses of markets, the use of 
the Cleveland Engineering Society em- 
ployment service, and a closer cooperation 
among banks, industrials and engineering 
organizations. 

A number of new jobs have been found, 
but the ratio of applicants to jobs avail- 
able still remains high. 





Personnel and Salary Cuts in 
Kansas Highway Department 


One of the first official acts of the newly 
reorganized Kansas state highway con 
sion, which met for the first time 
April 11, was to decrease personnel 
order salary cuts of 10 per cent, or $22) (1) 
a year. The office of assistant highway 
director, created a year ago and held }y 
R. W. Dole at a salary of $4,800, was 
abolished, as were more than a score oj 
other offices. Personnel reductions go into 
effect May 1 and salary cuts will become 
effective July 1. The salary reductions in- 
clude a 10 per cent cut in all pay checks 
of $150 or more monthly. Those receiving 
$90 or less are not affected and a smaller 
reduction than 10 per cent will be mace 
in the pay of those receiving between S$) 
to $150. Combination of offices of division 
and construction and maintenance engi- 
neers will eliminate six jobs and effect a 
salary saving of $18,000. 


“acwesellliaiinie 


Los Angeles to Build Reservoir 
in Bouquet Canyon 


Construction of a new regulating reser- 
voir in Bouquet Canyon, 60 miles from 
Los Angeles, Calif., has been begun by 
the municipal department of water and 
power to replace the storage and regulat- 
ing capacity lost through destruction oi 
the St. Francis dam. The Bouquet Can 
yon reservoir and dam, to provide 30,00!) 
acre-ft. of storage, will cost $3,500,000 
Plans call for an earthfill dam 210 ft. hig! 





Program of Public Works Urged Before 
Meeting of Taylor Society 


PEAKING before the Taylor Society, 

an international organization devoted to 
problems of administration and manage- 
ment, at its meeting held in New York 
on April 14, Virgil Jordan, economist, 
McGraw-Hill Publishing Co., and William 
T. Foster, economist and business writer, 
both declared that the only way out of the 
depressed condition in which the country 
finds itself, short of a revolution, is to 
spend large sums in the construction of 
public works and social facilities. Mr. 
Foster stated that we could = spend 
$1,000,000,000 in 48 states on ‘work that is 
ready to go. This is definite inflation, he 
admitted, but stated that as we have had 
two years of just as definite deflation the 
country could stand it. 

Both speakers placed no faith in shorter 
working hours as a means in itself of off- 
setting the recurrence of the depressior. 
Dr. Jordan said that shorter hours would 
stimulate the use of machines to supplant 
hand labor and Mr. Foster pointed out that 
unless the consuming power. of the man 
whose hours are shortened is maintained 
conditions would not be improved. Leisure 
time, he said, is not legal tender. 

Dr. Jordan, in recommending that fed- 


eral credit be used for new public services 
for collective consumption, stated that he 
preferred to see it extended to states and 
municipalities for needed public works 
such as water supply, sewage disposal, 
playgrounds and highways through a Fed- 
eral Construction Corporation. He would 
put a graduated tax on incomes that would 
practically confiscate the larger ones, would 
tax gifts and estates heavily, would abolish 
corporation taxes and tax the surpluses of 
corporations and the dividends they pay to 
other corporations. Individual and cor- 
porate surpluses must be largely diverted 
to consumers through taxation, he said. 
before they get back into investment 
People with large incomes are an insignifi- 
cant part of the consumer market; the real 
market is the small-income class. This is 
the class whose capacity for consumption 
must be preserved. 

If we ever reach the saturation point in 
the construction of public works, mone) 
can be spent in the destruction of property 
to create parks and arterial streets and 
parkways and in clearing out the “rotting 
centers” of our cities. Public provision for 
housing of the lower-income group is 
inevitable, Dr. Jordan believes. 
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Problems of Smaller Industries 
to Be Studied 


Encouraged by the interest shown in the 
first conference of smaller industries at 
Silver Bay, on Lake George, N. Y., last 
year by President Hoover and state and 
federal officials and industrialists generally, 
the board of directors of the Silver Bay 
Industrial Institute has decided to conduct 
a yearly conference on smaller industries, 
it is announced by Charles R. Towson, 


secretary of the Institute. From July 8 
to July 22 special training courses will be 
given on plant training, industrial super- 
vision and personnel under a faculty com- 
posed of outstanding managers and super- 
intendents. 

This year the smaller industries confer- 
ence will be held from July 11 to July 16 
and the program will be presented in the 
main by leaders of industry who represent 
the plant operation and the policy-making 
responsibilities of the large number of in- 
dustries having fewer than 500 employees. 





Explosion Damages Nearly Completed 
State Office Building at Columbus 


Nine workmen killed and 53 injured when explosion attributed to 
gas in basement wrecks lower two floors and blows out partitions 
in every floor of twelve-story structure—Steel frame uninjured 


HE new state office building in 

Columbus, Ohio, was seriously dam- 
aged by an explosion about 2:40 Thurs- 
day afternoon, April 14. A large number 
of workmen were in the building at the 
time, engaged in completing the interior 
decorating and installing fixtures. Seven 
men were killed and two more have since 
died of injuries; 53 were more or less 
seriously injured. 

The cause of the explosion has not been 
definitely determined, but indications point 
to gas entrapped in a sub-basement, with- 
out outlets except two manholes, which 
occupied an irregular area about 30x60 ft. 
under the middle of the building. Floors, 
walls and trim in a portion of the lower 
two stories were wrecked and partitions 
were blown out on every floor. The struc- 
tural steel frame escaped serious injury. 
The following account was provided by 
Clyde T. Morris, professor of structural 
engineering, Ohio State University. 

The building, which was scheduled to 
be turned over to the state by the con- 
tractor on May 15, cost about $4,000,000 
and is situated in the heart of the city fac- 
ing the new Scioto Boulevard, on the east 
bank of the Scioto River, between Broad 
and Town Sts. The main structure is 
twelve stories high, covering an area 


On west front of building force of explo- 
sion shattered the marble exterior facing 
in the lower two stories. 
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Photos from Columbus Dispatch 
New twelve-story state office building in 


Columbus, Ohio, which was seriously 
damaged by an explosion from an 
unknown cause but attributed to gas. 


about 70x410 ft. with a two-story addition 
45 ft. wide running the entire length on 
the west front. The structural frame is 
of steel incased in concrete, and the floors 
are of reinforced-concrete pan construc- 
tion. The exterior walls are of hollow 
tile faced with Georgia marble and the 
interior partitions are of hollow tile. The 
bays are 164 ft. wide longitudinally of the 
building and from 17 to 28 ft. long in a 
transverse direction. All floor girders are 
of steel incased in concrete. Spread foot- 
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ings are 
sub-soil. 

The center of pressure from the ex 
plosion seems to have been just west of 
the main bank of elevators in the sub 
basement. The basement floor overhead 
was entirely blown off, as was the central 


used on a good clay gravel 


portion of the first floor, covering an 
area about 70x160 ft. In this area the 
concrete floors were raised clear of the 


supporting steel girders and then fell back 
into the basement, leaving the girders 
with a portion of the fireproofing still 
adhering to them 

There are two banks of four elevators 
each, on either side of the main corridor, 
which runs the full length of the building 
The force of the explosion traveled up 
these elevator shafts, blowing out the 
partition walls on both sides in every 
story. The pressure thus released wrecked 
many of the interior partitions on every 
floor The damage decreased in extent 
toward the top of the building, but con- 
siderable damage was done even on the 
top floor 

In the lower two stories the windows 
and doors on the west side were all blown 
out, taking the metal frames and sash with 
them. The west wall in these two stories 
is bulged, and in two bays much of the 
marble facing is entirely down, while in 
the others it is cracked and partly 
displaced. 

With the exception of a few beams in 
the basement floor and the light framing 
around the elevator shafts, the structural 
steel frame is uninjured. A careful ex- 
amination of the columns and _ girders, 
especially at the girder connections to the 
columns, fails to reveal any signs of crack- 
ing of the concrete fireproofing even at 
points where the damage to the floors was 
greatest. This would indicate that the stee] 
frame is intact. 

One remarkable fact is the completeness 


with which the concrete floors were 
destroyed by pressure from below. The 
concrete slabs were lifted bodily away 


from their reinforcing rods, leaving these 
almost as clean as new rods. There is no 
indication of injury to the foundations or 
to the concrete piers which are below the 
basement floor level 


Basement over sub-basement, where ex- 
plosion is believed to have originated, 
bore the brunt of the force. View shows 
wreckage, including debris from first 


floor above, which was lifted clear of its 
supporting steel frame and dropped into 
basement. 
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Washington Notes 


By Paul Wooton 
Washington Correspondent 


N AMENDMENT providing for the 

predetermination of wages was added 
to the prevailing-wage law by the Senate 
on April 18. Before becoming finally 
effective this amendment must be accepted 
by the House. According to members of 
the House committee that deals with 
labor legislation, action in that body is 
somewhat doubtful. Under the amend- 
ment, the secretary of labor is directed to 
determine the wage rates existing in the 
various sections before contracts are let 
by the executive departments. The amend- 
ment further provides that the advertised 
specifications for all contracts in excess of 
$5,000 for building construction work 
shall contain a statement of the wages to 
be paid. If the work contemplated by the 
contract requires more than three months 
for its completion, the secretary of labor 
is instructed upon the request of inter- 
ested parties to reexamine the wage scale 
to see whether or not adjustments up or 
down are necessary. Adjustments in the 
wage scales that may be ordered by the 
government would be accompanied by 
corresponding adjustments in payments to 
the contractor. 


Opposition was expressed by repre- 
sentatives of the American Federation 
of Labor during committee _ hearings. 


They asserted that predetremination would 
amount to fixing wages in private industry 
and would therefore be unconstitutional. 
In this connection, it was stated that an 
Illinois law providing for predetermination 
of wage rates was declared to be uncon- 
stitutional immediately after enactment. 

In support of the measure, representa- 
tives of contractors and other witnesses 
who testified, cited numerous instances in 
which there has been confusion under the 
present prevailing-wage law, which does 
not require the determination of wages 
until after there has been a dispute follow- 
ing the award of a contract. Col. George 
B. Walbridge, chairman of the legislative 
committee of the Associated General Con 
tractors, told the committee from his own 
experience about the uncertainties of the 
present law. He stated that he had been 
awarded a contract for the foundations of 
the post office building in Detroit. After 
work was started on the wage scale as 
agreed to by labor organizations, the gov 
ernment ordered an increase. It is busi- 
ness suicide to work under such conditions, 
he stated. In reply to the statement that 
the Illinois law providing for predeter- 
mination was held unconstitutional by the 
courts, Mr. Walbridge stated that this 
action was taken not because of the wage 
provision that was written into it but be- 
cause of indefiniteness. 


} 
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Regulation of Buses and Trucks 


Trucks in regular interstate operation 
would be required to obtain “certificates of 
necessity and convenience” but the bus 
business would be subject to more com- 
plete regulation under the recommendations 
submitted to Congress this week by the 
Interstate Commerce Commission. The 
need for truck regulation has been shown, 
according to the commission, but its advice 
Congress is to make haste slowly. 
Pointing to practical and legal difficulties 
that surround truck regulation. the com- 


to 
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mission advocated the permit system as a 
means of obtaining information from inter- 
state truck operators that would be help- 
ful in pointing the way to actual regulation 
of their business. With reference to reg- 
ulation of the trucks’ use of the highways, 
the commission repeated its recommenda- 
tion that Congress authorize a “special and 
intensive” investigation of taxation to de- 
termine whether the trucks are subsidized; 
to consider also, for the sake of uniformity, 
whether the federal government should fix 
the size, weight, load and speed of trucks 
and other requirements necessary to pro- 
tect the public safety. Delegation of 
authority over trucks and buses to joint 
commissions set up by state regulatory 
commissions where possible also is recom- 
mended. 


Road Bills Held Up 


With the revenue and economy legisla- 
tion absorbing most of the interest in Con- 
gress, little consideration has been given 
either the emergency or the regular 
road bills. The status of the emergency 
bill, which carries $132,000,000, continues 
unchanged. 


fe - —— 


Bids Received for El Capitan Dam 


Bids for the construction of El Capitan 
dam were opened April 11 by the San 
Diego (Calif.) city council. The H. W. 
Rohl and T. E. Connolly Co. of Los 
Angeles submitted the low bid of $2,332,800. 
Other bids submitted were: The Utah Con- 
struction Co., $2,594,050; the Northern 
States Construction Co. and Butler Bros., 
$2,852,965; L. E. Dixon and Hall-Johnson 
Co., $2,999,260; and Foley Bros. and 
Lawler & Maguire, $3,633,271.50. The bids 
were well within the limits of estimates 
for the project, the latest estimates of the 
water bureau for this construction being 
between $2,250,000 and $2,500,000. 

The bids were used on a rockfill dam 
197 ft. high across the San Diego River 
approximately 25 miles from the city. 


od 


March Building Permits 
Show Slight Increase 


Building permits reported for the month 
ot March show a slight increase over per- 
mit figures for either January or February, 
but are much below those reported for the 
same month last year. March permits 
show a loss of 69 per cent from the 1931 
figures. For the first quarter of 1932 
building permits are 64 per cent off from 
the same period last year. The following 
table shows the building permit figures as 
reported by 50 representative cities and 
those estimated for the entire country based 
on a per capita extension of figures re- 
ported by 50 cities to the urban population 


of the country. Actual permit figures 
shown were furnished by S. W. Straus 
& Co. 
BUILDING PERMIT FIGURES 
(Thousands of Dollars) 
Estimated 
Actual Total 
50 Cities for U.S 
March, 1931...... we $48,488 $177,000 
oe 14,993 54.900 
Per cen? loss 69 emai 
First quarter, 1931 113,963 418,000 
First quarter, 1932 41.679 152,500 
Per cent loss 64 : 


Illinois Waterworks Men 
Hold Annual Meeting 


Water-purification topics dominate: the 
discussions held at the annual meetin. «; 
the Illinois section of the American \\ te; 
Works Association at Urbana April 12 inq 
13. Special attention was given to 
finer aspects of water treatment, su 
softening and taste-and-odor control. 

A proposed standard for quantit: 
odor determinations was presented 
Charles H. Spaulding. Its use inv: 
the diluting of the water under test 
odor-free water until the odor is 
barely apparent. The reciprocal of the «)- 
lution at that point is used as a meas:r 
of the odor intensity. 

Aeration and the relative values of i), 
various aeration methods were discussed |) 
Jack J. Hinman. One of the importin 
considerations in studies of aeration, the 
effect of water temperature, has been given 
little attention heretofore. In the expcri- 
ments now being made at the University oj 
Iowa it has been observed that the ten 
perature drop accompanying aeration, due 
to evaporation, is of importance in govern- 
ing the amount of oxygen absorbed by the 
water. 

The cost of hard water, in terms of the 
value of the extra soap consumed, was (e- 
scribed in a paper by H. W. Hudson and 
A. M. Buswell. Their study was based 
on a survey of the amount of soap sold by 
retailers in Chicago Heights and Bloom- 
ington, Ill. The softening plant recently 
put into operation at Western Springs was 
described by D. M. Maxwell. 

Chicago’s plans for filtration of its Lake 
Michigan supply were discussed by A. 
Gorman. In view of the city’s present 
prodigal use of water, the filtration pro- 
gram hinges upon effective metering. F. G. 
Gordon described the new filtration plant at 
St. Joseph, Mich. 

John R. Baylis of Chicago was elected 
the new chairman of the section. Next 
year’s meeting will be held in Chicago. 


———+% ---- 
Hoover Dam Notes 


Removal of the invert sections in th: 
inlet end of tunnel No. 4 and at both ends 
of tunnel No. 1 was started at Hoover Dam 
during the week ended April 9.  Pour- 
ing of the invert section was started i: 
tunnel No. 4. At the end of the week 17! 
ft. of invert had been poured in that tunne! 
200 ft. in tunnel No. 3 and 672 ft. in tunne! 
No. 2. Two thousand yards of concrete 
was placed in the invert of tunnel No. 2 
and 1,100 yd. in the invert of tunnel No. 4. 

. . s 

The concrete mixing plant was operated 
on a three-shift basis throughout the week. 
Approximately 1,500 cars of aggregate: 
were shipped from the Arizona deposits. 
Operations at the screening plant have bee: 
placed on a two-shift basis. 

. > = 

Division of the working force, accord- 
ing to a check made on April 7, when 3,042 
men were employed, was as follows: in 
tunnels, including truck and shovel opera 
tions, 1,108; on miscellaneous work at th: 
river, 758; on the Nevada spillway, 19% 
on the Arizona spillway, 51; on mechanical 
and electrical work, 464; on railrcad and 
gravel plants, 214; on Boulder City con- 
struction and general work, 244. These 
figures do not include 384 men employed 


by subcontractors. 
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Canadian National Railways “Fact finding.” says the report, “has Nassau County, N. Y., to Issue 
? i been suggested as one method of stabilizing .. aoe ae 
Reduces Working Force construction and realty values. Ii facts $5,000,000 Public-Works Bonds 
te : . 6 ° which indicate probal future mands . 
- In accordance with the policy of strict licate probable ft = de . Issuat $5.000.000 b 
tine eo a are secured, it may be possible to regulate 
\ economy rendered necessary by the de- eras ; interest at not n that ’ = 
W ater a ace ae es the volume of building so that the supply 
crease in revenue, the Canadian National ‘ ; . aa een voted ‘ 
12 and ; ai ae Ce of structures will not greatly exceed th . ‘ ‘ 
Railways is largely reducing the working ; : Jassan Count oo rhe d 
to the . Ree ee aa ae demand for them. ; 
s forces in shops. Vice-President Hfunger- a sed : De: the issue. whic b, aeual 
suc : 3 9 ee ad “oy ea The report deals mainly with residential 4, , * : 
ford states that including those laid off last ; . oS 30 davs. will be used for these pr t< 
. ag building, and the greater part of it is given &, cae ; 
. month the total number to be discharged $1 660000 for the erection of the Meadow- 
tit ; : over to a detailed description ot how to ; p ; ieee a 
would be about 4,000. A new rule has been : : brook Hospital, at East Meadow; $2.5(%b- 
fed . s ae make an occupancy-vacancy survey The . = 
adopted under which all foreigners who ; : 000 for land to continue the 
nv ; : e ae ee s report does, however, touch upon the com- —_— ' ; 
have not taken out naturalization papers ae : cs ; State Parkway along the 
st . Se ad 1 a pilation ot vacancy surveys of non-resi- ay . = 
. will be dismissed regardless of seniority. . 7 ; Suffolk Count $250,000 
is t : dential structures, and methods of analyzing a is the * ‘ . 
. . . ing to the Nassau mty 
the ——< population changes, business activity, in- © rf ; vor, a - 
. iitarium at barn gadale SMA 
1€a . . come data, construction activity, mortgage E ee 
Check of Housing Needs Urged and realty activities, building material and |, ad oe on 
; ae i cst pe 4 ee ann ti Ane e county treas 
of to Stabilize Construction Wage costs, and speculative activities as fa 
SSE tors in drawing conclusions from occupancy- ate 
port An inventory of local construction con- vacancy surveys. Certain ratios are set : : 
mm, the ditions, especially of residential shortages out as valuable in interpretation of such Authority on Earthquakes 
1 given or surpluses, is proposed to the Nationz statistics, but the report emphasizes t! re 
g r surpluses, 1s propos 1 te e ational statistics t the mu emp ' es the DPjies in Japan 
experi Conference on Construction by its com- fact that no factual data can be substituted 
‘sity of mittee on business reports, statistical and for judgment. Kyoji Suyehiro, direct 
e t trade information, in a preliminary report Copies of the report may be obtained quake Research Institute and p: 
m, due entitled Local Construction Inventories from the National Conference on Con- applied mechanics at Tokyo Imperial | 
‘overn- published recently. struction, 1615 H St. N.W., Washing- versity, Japan, died in Tokyo on April ' 
by the This document is the first made public ton, D. C. Dr. Suyehiro was well known in this 
: hy the organization formed a_year ago Se = try. Only last fall he spent considerable 
of the under the sponsorship of Robert P. Lamont ‘ ‘ ' time here lecturing in Cahtormia a 
as cle- secretary of commerce, and Julius HI. Unemployed to Build Sewers the east coast. At that time he was in such 
mm and Barnes, chairman of the board of direc- ; . poor health that 1 unable t | 
s ; ams in Johnstown, Pa. I ealth that | unabre 
based tors of the Chamber of Commerce of the J - many requests to speak before « 
old hy United States. The committee on business Approval has been given by the mayor and scientific orgam S 
sloom- report, statistical and trade information 1s and city council of Johnstown, Pa.. of a Dr Suyehiro was a vraduate 
cently under the chairmanship of S. L. Andrew, plan proposed by the bureau of engineer Tokyo Imperial Universit While 
IS Was chief statistician of the American Tel. & ing whereby emergency work will be pro- he engaged in special studies in vib 
rel. Co., and includes the following men yided for about 1,000 men for three or which laid the of 
Lake from the construction field: T. L. Con- jour months. Of a bond issue of $800,000 work. Leaving the university 1 
A. | dron, Condron & Post, Chicago ; Willard authorized in 1927, $200,000, for sanitary he became a member of the engineer 
resent Ey Chevalier, publishing director, Engi- sewers, has not been issued. The plan of staff of the great shipbuilding wor! t 
) pro- neering News-Record; Thomas S. Holden, the engineering bureau is to issue these Nagasaki, only to return to become 
P. G. vice-president, F. W. Dodge Corp. ; A. D. bonds and apply the proceeds to the con- fessor of mechanical engineering 1 late 
ant at Morehouse, chief of the construction sec- struction of these sewers. of which about of naval architecture, being called int 
tion, Bureau of Census ; Jordan A. Pugh, 25 miles remains to be built. Based on sultation on shipbuilding problems His 
lected Common Brick Mfrs. Assn. of America; current prices of materials and a rate of studies in ship design and the effect o 
Next OF Stowell Smith, National Lumber Mfrs. 40c. an hour for unskilled labor, it is esti- wave action led him into. studying the 
0. \ssn. ; Kenneth K. Stowell, editor, The mated that about half the proposed sewers propagation of earthquake waves and the 
Irchitectural Forum, and Leonard C. can be built with the bond proceeds. Ma- effect on buildings, studies which led to 
Wason, vice-president, Aberthaw Co. terials will be bought on competitive bids, the organization of the Earthquake Insti- 
but 90 per cent of the money will be for tute and the extensive studies of earthquake 
labor. phenomena that have been carried on undet 
n the COSTS AND CONTRACTS With the exception of several large his direction 
| ends sewers, where the necessity of considerable last fall in introducing Dr. Suyehiro to 
Dam equipment makes the contract system ad- a group of engineers assembled to honor 
Pour- ENR Index Numbers visable, the work will be done by hand him in New York John R. Freeman stated 
ed ir Cost Volume labor under the supervision of the bureau that without doubt Dr. Suyehiro was the 
k 17! 1932 153.12 March, 1932 of engineering. Employment will be re- world’s foremost authority on earthquake 
Inne! on ioe an ete 1932 stricted to citizens, with preference to those phenomena, especially as they affect engi- 
unne! 1931 181.35 ica, having dependents. neering structures 
icret¢ 1930 202.85 Average, a 
No. 2 1930 202.85 Average, a 
4 . 100.00 . ~ 
oo i ce Capital and Contracts 
This Week's Contracts 
rated Issues of new capital in the week ended for March, however, was $30,000,000 and 
week Heavy construction contractse re- April 16 totaled $13,000,000—all in public in April, 1931, $111,500,000 
gates ported by Engineering NewsvRecord, in bonds. In the week of April 9 a total of The cumulative total, Jan. 1 to April 16, 
Osits. the week of April 21, with some com- $10,000,000 was split evenly between private inclusive, is $254,000,000, compared with 
bee: parisons, total as follows: and public financing. The weekly average $1.540,000,000 in the same period of 1931 
(In Thousands of Dollars) 4 ili it mass in = 
Week of Average Average =e ===] 3400F- 
of Ae ‘hi 0 — 3400 
-ord- April Week Week 32005 NEW CAPITAL___—---* _| 3209E contracts aor Pee 
> — : : : 3000 — “ 3,000 
3,042 Engineering 1 April April, 7B00F- —1932 ft | 2800 —195? 
© in Construction 1932 to Date 1931 p 2600 ----1931 “ . oan 2 2600} ----1931 J 
. Federal government $574 $2.455 $5.277 | ©2400 | $2409) a 
pera State and municipal 13.497 12.027 29.937 | 3 2200F % 1,200 | ie 
th ee ees aaa | a | $1990 | —— > 
09 Total public $14,071 $14,482 $35.215 | + © 1,800 | ane 
199: Total private 10,530 8.171 28.166 w 1600 | 2 1eO ————-," - 
nical ip aceeide eatcteciaieais ace 2 1.400 | 51400} an 
and Grand total $24,601 $22,654 $63.38! = 1200 a Bais a = he cuit ; | 
con- Cumulative, all classes, Jan. | to April 21. = "goof | ~ "g00 “ 
hese 1932. $321,596 % sheet 600 ee { 
pyed 1931... 926,769 209 200 ——__ le | 
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Personal Notes 


F. E-mo Baker has been appointed city 
engineer and water commissioner of Ful- 
ton, Mo., to succeed Philip D. Thurmond. 


J. S. Ervin, long an active figure in the 
building materials end of the steel business, 
has been elected president and a director 
of the Mackintosh- Hemphill Co., of 
Pittsburgh. 


FE. A. Woop and W. J. Powe. announce 
that they have formed the partnership of 
Wood & Powell, consulting and city plan- 
ning engineers. The headquarters of the 
firm will be in Dallas, Tex. 


LAURENCE V. Frazier, lieutenant colonel, 
Corps of Engineers, district engineer at 
Jacksonville, Fla., has been transferred to 
Fort Humphreys, Va., as assistant to the 
commandant of the engineer school. 


Witttam M. LABASTILLE is now em- 
ployed by the Missouri state public service 
commission as assistant engineer and is 
assigned to the St. Louis office. 


N. Rose, bridge and building supervisor, 
Southern Pacific Co., Portland, Ore., divi- 
sion, who has been employed by the com- 
pany for 36 years, retired from active 
service on March 31. 


Froyp J. Pitcuer has been appointed 
engineer of structures of the New York, 
New Haven & Hartford R.R., vice Paul B. 


Spencer, who died recently. 


CaLtesB Mitts SAVILLE, manager and 
chief engineer of the water bureau of the 
Metropolitan District Commission, Hart- 
ford, Conn., has been awarded the presi- 
dent’s premium of £10 by the Institution of 
Water Engineers, of England, for his paper 
“Modern Dam Construction,” presented be- 
fore the summer meeting of the Institution 
at Harrogate, England, last May. The 


premium, which usually takes the form of 
instruments and text books, will be pre- 


sented at the 
May 18. 


Sheffield on 


meeting in 


C. W. Wanzer, for fourteen years an 
engineer with the Oregon state highway 
department and for the past eleven years 
in charge of district No. 4, resigned last 
month on account of ill health. He is suc- 
ceeded by K. D. Lyte, formerly resident 
engineer for the department at The Dalles. 


W. D. ELtison, assistant drainage engi- 
necr of the bureau of agricultural engi- 
neering, U. S. department of agriculture, 
is now stationed in Dover, Del., in charge 
of the work for the bureau, in cooperation 
with the State of Delaware, of compiling 
information on channel maintenance work. 
Previously Mr. Ellison was engaged in 
conducting drainage investigations for the 
bureau at Bowling Green, Ohio. 


Davin McCoacu, Jr., major, Corps of 
Engineers, has been relieved from duty in 
the office of the district engineer, Detroit, 
Mich., effective about Aug. 1, and has been 
ordered to Vicksburg, Miss., for duty as 
assistant to the president of the Mississippi 
River Commission and assistant to the di- 
vision engineer of the Lower Mississippi 
Valley Division. 


Homer W. CLark, secretary of the en- 
gineering firm of Hubbell, Hartgering & 
Roth, has been appointed a member of the 
Detroit water board, succeeding Alex Dow, 
president, Detroit Edison Co., who has re- 
signed after serving as the engineering 
member and president since 1916. 


Lunsrorp E. OLiver, major, Corps of 
Engineers, who has been instructor at the 
engineer school at Fort Humphreys, Va., 
has been assigned to duty at Vicksburg as 
secretary of the Mississippi River Com- 
mission and assistant to the president of 





SOCIETY CALENDAR 


AMERICAN SOCIETY 
MATERIALS, annual 
City, June 20-24. 

AMERICAN SOCIETY OF CIVIL ENGIT- 
NBERS, annual convention, Yellowstone 
National Park, July 6-9. 

AMERICAN WATER WORKS 
ATION, annual convention, 
Tenn., May 2-4. 

AMERICAN WELDING SOCIETY, annual 
meeting, New York City, April 27-29. 

NEW ENGLAND SEWAGE WORKS ASSO- 
CIATION, annual meeting, Boston, April 

SOCIETY FOR THE 
ENGINEERING EDUCATION, 40th 
annual meeting, Oregon State College, 
Corvallis, June 29-July 1. 


FOR 
meeting, 


TESTING 
Atlantic 


ASSOCT- 
Memphis, 


PROMOTION OF 


LOS ANGELES ENGINEERING 
CIL OF FOUNDER SOCIETIES has 
recently been organized. The preamble 
to its constitution is identical with that 
of American Engineering Council. Robert 
Linton is president, Carl Johnson vice- 
president and L. W. Voorhees secretary- 
treasurer. 


MATERIALS HANDLING INSTITUTE 
has completed the program for its meet- 
ing in Detroit May 5. During the same 
week will be held sessions of the Ameri- 
can Foundrymen’s Association, the Hoist 
Builders Association, the Three M Con- 
gress (which covers management, main- 
tenance and materials handling), groups 
of the A.S.M.E. and the waste elimina- 
tion section of the A.S.M.F. 


METROPOLITAN SECTION, 
Society of Civil Engineers, 
York City on April 20. 


CcOUN- 


American 
met in New 
The subject dis- 


cussed was “Sewage-Disposal Problems 
in the Metropolitan District,” and the 
speakers were Leonard L. C. Smith, en- 
gineer member of the Sanitary Com- 
mission of New York City; Charles A. 
Holmquist, director, division of sanitation 


New York State Department of Health, 
and Gerald W. Knight, secretary, Tri- 
State Pollution Commission. 


MOHAWK VALLEY ENGINEERS CLUB, 
of Utica, N. Y., at its meeting on April 
13 heard an address by Ely C. Hutchin- 
son, editor of Power, on “The Pure Air 
Movement and the Engineer.” 


NEW ENGLAND SEWAGE WORKS 
ASSOCIATION will hold its fourth annual 
meeting in Boston on April 25. On the 
prog’am are papers on “Industrial Wastes 
in Relation to Sewage Treatment,” by 
Stuart E. Coburn, Boston; “The South 
Essex, Mass., Sewerage System,” by Bay- 
ard F. Snow, Boston; “The New Canaan, 
Conn., Sewage-Treatment Plant,” by 
J. G. Albertson, New York City; “Obser- 
vations of American and Canadian 
Sewage-Treatment Plants,” by Edward 
Wright, Boston. There will be a round- 
table discussion on screens, removal of 
oil and grease, operation of small treat- 
ment plants, and separate sludge diges- 
tion. At the annual dinner Prof. John 
W. M. Bunker, aepartment of biology 
and public health, Massachusetts Insti: 
tute of Technology, will deliver an 
address on “Stream Pollution and Self- 
Purification.” 


PENNSYLVANTA WATER WORKS OPER- 
ATORS ASSOCIATION will hold its fifth 
annual conference at State College, June 


20-22. The conference of the Pennsyl- 
vania Sewage Works Association will 


follow the 
association. 


meeting of the waterworks 
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the commission. PAu S. REINECKE, \ 
has held the position to which Major Oli 
has been assigned, has been transferred 
to engineer school at Fort Humphre 
Va., as a member of the faculty. 


+ 


Obituary 


Tracy B. Smith, civil engineer at th- 
Barge Canal Terminal, Rochester, N. Y , 
died on April 3 at his home in that cit 
after a year’s illness. Mr. Smith had bee, 
with the New York state engineering dec- 
partment since 1896. 


WiLtt1aAm Newton AGNEW, traffic man- 
ager of the Worthington Pump & Ma 
chinery Corp., New York City, since 1910) 
and also assistant to the president for th 
past three years, died suddenly on April 12. 
Mr. Agnew was 56 years old. 


CuHartes H. Keerer, of Ottawa, Ont., 
construction engineer, died on April 12 at 
the age of 80. Mr. Keefer, in the early 
days of his engineering career, was em- 
ployed on railroad and bridge construc- 
tion work in Canada, and since 1894 had 
been in general practice in Ottawa. 


F. A. Dunuam, for 61 years active as 
a civil engineer, died on April 18 at his 
home in Plainfield, N. J., at the age of 
82. Mr. Dunham served at various times 
as Union County engineer and city engi- 
neer of Plainfield and of Dunkirk, Olean 
and Hornellsville, N. Y. 


Dr. C. Hampson Jones, for a quarter of 
a century head of Baltimore’s health de- 
partment, died on April 11 from a heart 
attack, at the age of 73. Dr. Jones had 
served Baltimore as health commissioner 
or assistant health commissioner since 
1898, except for the period from 1915 to 
1919, during which time he was chief of 
the bureau of the state department of 
health. 


Sir Patrick Geppes, of Edinburgh, Scot- 
land, one of the most active promoters of 
city planning, died on April 17 in Mont- 
pelier, France, at the age of 78. His re- 
construction of old Edinburgh, wiping out 
many of the slums and laying the way for 
the eventual elimination of all of them, at- 
tracted worldwide attention in the closing 
years of the last century. 


Cuartes H. Hormes, chief engineer of 
the Alaska Railroad, died at Anchorage, 
Alaska, on April 9. Mr. Holmes, a native 
of Lexington, Ky., was graduated from the 
Military Academy at West Point and 
entered the service of the Alaska Railroad 
in 1915, becoming successively bridge en- 
gineer and chief engineer. At one time he 
was the acting general manager of the 
road. 


WiuraMm E. Fisu, veteran engineer, 
died recently in a hospital in Chatham, 
N. B. For seven years Mr. Fish had been 
in the hospital with a fractured spine, sus- 
tained in a fall in a coal mine in 1925. He 
was 80 years old. After his graduation 
from the civil engineering school at 
McGill University Mr. Fish was engaged 
for two years surveying the boundary line 
between the United States and Canada and 
in the course of the work walked from 
Lake Superior to the Pacific coast. For 
the last 30 years he practiced as a con- 
sulting engineer in the Province of Quebec. 
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Aftercooler for Portable 
Air Compressors 


\ patent for an aftercooler adaptable to 
portable air compressors has been granted 
to H. Druschel, manager, ©. K. 
\achinery Co., Columbia, Pa. It is claimed 

it this new type aftercooler will reduce 

temperature of the air from 250 deg 
to 115 deg., or more than 50 per cent. 





iftercooler 1s 
standard 
The 


vill be 


ompressors 
tion shows it mounted on an ©. K. portable 


Construction Equipment 


impressor. 


Automatic Welding Head Feeds 
Filler Metal Into Shielded Arc 


A wire feeding head which allows auto- 
matic are 
process has been developed by the Lincoln 
Cleveland, Ohio. 
claimed for this head is a very high speed 
peration on butt, fillet or building-up weld- 
metal 


Electric Co., 


my 


teel. 
cured 


New 


shielded 


matic arc welder. 


now 


welding 


g, the deposited 
haracteristics equal to or better than mild 
The shielded are technique is se- 
through 
lornado welding head and a fibrous autog- 


the 


arc 


under 
equipment on all O. kK. 
accompan\ 


with 


use ¢ 


wire 





and Materials 





enizer which is fed into tl f} 
This autogenizer burns and torms a gas 
excluding the oxvgen and mitrogen ot the 
atmosphere while the metal 1s molten 
welding head utilizes a carbon arc, arouw 

; which is superimposed a magnetic fiele 

Clutch & which directs the are stream on the line ot 
fusion The filler metal carries no cur 


rent and its size is independent of the cu 
rent used for welding. Means are pr 
vided for varying the speed of the travel 


The 


ot the head and of the rate at which the 
filler metal is ted into the are It 
claimed that with this method of welding 
tensile strengths from 65,000 to 80,000 Ib 
per sq.in. are obtained, with a ductility of 
20 per cent or more elongation im 2 
4-Yd. Dirt-Hauling Unit 

Designed for use on dirt-hauling 
where tractive ground conditions permit the 
use of wheels, the Koehring Wheel Dump 
tor provides low-cost operation at high 


speed. Built by the Koehring division ot 
the National Equipment Corp., Milwaukee 
Wis., it has a load-carrying capacity ot 
4 cud. Features of the new Dumptor 
are the concentration of a relatively small 
load on large tires with motor 
power, a short wheelbase, instantaneous 
front gravity dump and_ spreading type 
body. The rig has three speeds forward 


production and 


ing iliustra- excess 


the shielded arc 


The result 





having physical 


Koehring 4-yd. Dumptor. 


~ the Electronic and three speeds reverse, permitting shuttle 
operations on,most hauls. The 85-in. 
wheelbase *permits turning on a_ 13-it 


radius. The hopper dumps at an angle of 
90 deg., and an automatic kick-out pan in 
sures clean dumping. Steel wheels 24 in. 
in diameter may be interchanged with the 
pneumatic lug type tractor tires. The en- 
tire machine is designed to withstand the 
rigors of dirt hauling 


feeding auto- 


o 
—~-—— 


Business Notes 
WorKS L.vTp 


sell selt 


LOCOMOTIVE 
manufacture and 
propelled rail units in accordance with the 
engineering and specifications of the J. .G 
Brill Co. of Philadelphia; a complete line 
of process plants and equipment for the 
oil-refining industry, using the patents and 
processes controlled by Alco Products, In¢ 

New York, «nd a complete line of modern 
liesel engines, in accordance with the de- 
signs and patents of the McIntosh & Se; 

mour Corp., of Auburn, N. Y. The works 
will continue to manufacture and sell steam 


MONTREAL 
Montreal, will 


electric and diesel locomotives as hereto- 
fore. 

F. H. Burtew Co., 221 West Huron St., 
Chicago, announces that it has taken over 
the business of the R. H. Hyland Co., as 
dealer in railroad, contractors’ and indus- 


trial equipment and supplies. 
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New Publications 

tuto Road G ‘ rhe Caterpil 
} l, its co ru ‘ 7 
described in a 22-p. 1 
Caterpillar Tractor Co., Peoria, Ill 

Heavy Grading Equipment A nev 
italog issued by R. G. LeTour 
Stocktor Calif de ribe ‘ 

truction and operation of Le’ 

trol units, bulldozers, scrapet re 
rollers, dump carts and cowdoze1 

Concrete Ashlar Walls—Portland (¢ 
Association, 33 West Grand Ave & 

s distributing a new 1t-p. booklet de 
ng a recently developed type of mass 
onstruction know! as concrete é 
walls. The booklet is illustrated with \ 
of variou installation of tl type 
masonry, in both interior and exterior wa 
residences, schools and other building 
1firport Lighting Equipment—A 16-p. bul 
letin issued by the General Electric (+ 
Schenectady, N. Y., describes various typ 
r electrical airport lighting quip 
plying with airport rating regulatio 
of the aeronautics branch of the 1 
department of commerce. 

Pressuie Control—An interesting de 
known as the Thrustor which produce t 
traight-line constant pressure thrust fre 
in electric motor drive described in b 
ietin GEA-1262B issued by the General 
iKlectrie Co., Schenectady, N Y The 
Thrustor unit has two general fieid of 
application (1) to supply) pressure 
actuate lower mechanisms (2) to repla 
muscular effort with electrical control o 
foot- or hand-operated machines In tl 
construction field it is applicable to t 
engine brakes, to storage bin gate and to 
pipe line valve operation 

Hudraulic Dredging Plant—Mor M 


chine Works, Baldwins 
a full line of hydraulic 


lle, N. Y., deseril- 


dredging plants fo 





sand and gravel production in it 
bulletin 144 

Portable Crushing and Scvree ia Fauip 
ment—Bulletin W 32-A, issued by the 
Austin-Western Road Machinery ('o., 406 
North Michigan Ave., Chicago, describes 
two new portable crushing and scree) 
plants for sand and gravel productior 
known as Model 100 and Model 96 The 
two plants are identical except fo 
inclusion of an extra crusher and scree 
on the Model 100 

Tools—J. H. Williams & Co., 75 Sp 
St.. New York City, have published 


2ist edition of their complete catalog 


pp., describing a full line of tool ne 
ng new drop forgings and drop-forged 
tools, socket wrenche and cha 1 
tongs. 
Cast-lron Pipe Formula limstrated d 
cussion of the modified Fairchild formul 
for determining metal thickness for t ! 


feature of a new booklet 

for Acipco Mono-Cast (+ 

trifugal Cast-Iron Pipe, Bell-and-Spigot e 
1932,” now being distributed by the Amer 

can Cast Iron Pipe Co., Birmingham, Ala 

The new booklet is occasioned by the ré 

cently promulgated federal specificati« 

for bell-and-spigot cast-iron pipe in wl 

certain revisions of forme! equire 
are contained 


iron pipe is a 
“Specifications 



















Clackamas River Bridge, Oregon City 


they: ACKAMAS River Bridge, one mile north of Oregon 
City on the East Portland-Oregon City highway, has 
three tied steel arch spans and two concrete approach spans. 
Center span is 242 ft. 25 in. long, side spans 142 ft. 64 in. 
each, approaches 101 ft. 6 in. each, total length 730 ft. 
Width is 52 ft. c. to c. trusses, roadway 48 ft. The concrete 
piers are seated on piles in gravel and yellow clay. Piers 4 
and 5, supporting the center span, are 50 ft. high from 
bottom of footing, which is 18x204 ft. in plan by 6 ft. thick. 

Concrete is of three classes: A, for beams, brackets, pier 
caps and pylons; B, for pier footings, shafts and web walls 
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Three-span highway bridge over Clackamas River, Oregon. 


between piers; D, for piling, roadway slab and curb, and 
sidewalk slab. : 

Ten bids were received and unit prices are given of the 
lowest’ three: (A) Lindstrom & Fiegenson, Railway 
Exchange Bldg., Portland, contract; (B) Pacific Bridge 
Co., Portland; (C) Gilpin Construction Co., Portland. 


\ B ¢ 

2,200 cu.yd. exeay. $5.00 $2.25 $3.50 
9,000 lin.ft. timber found, piles .40 45 42 
1,600 lin. ft. cone. found. piles 2.00 3.50 2.50 
440 cu.yd. seal con 10.00 7.50 9.00 
1,260 cu.yd. el. B con: 11.00 14.00 11.00 
§80 cu.yd. cl. A conc 14.00 18.00 15.00 
1.130 cu.yd. cl. D cone 12.00 16.00 14.50 
358,000 Ib. reinf 033 037 03} 
1,500 lin. ft. cone. hand rail 3.00 3.25 4.00 

Structural Steel 
1,100,000 Ib. med. open hearth, except floor 

beams, stringers 053 053 .055 
678.000 Ib. above for floor beams and 

stringers, Alt. A 045 042 04} 
532.000 Ib. silicon steel, for above, Alt. B 


061 





048* 061 


Alt. A 165,475.00 169,603.00 171,515.00 
Alt. B 167,417.00 166,663.00 171,762.00 


*Heat-treated instead of silicon. 
. 




















North Creek Water Supply, N. Y. 


ans SARTH DAM and. storage reservoir was _ placed 
under contract in March, 1932, by the North Creek 
Water District to furnish water to the hamlet of North 
Creek and Holcombville, N. Y. The dam is 280 ft. long 
by 120 ft. wide at base and 39 ft. high. It has a wall 263 ft. 
long by 35 ft. high and 9 in. thick. Reservoir area of 
5 acres, formed by damming Roaring Brook, a subtributary 
of the Hudson River, has a capacity for 20 million gallons. 
Work includes also a 100,000-g al. steel storage tank, 6} 
miles of 6-8-in. cast-iron mains, a chlorinator, an automatic 
pressure control and relief valves for an 8-in. cast-iron 
supply main 2 miles long. There are five contracts, as 
tollows: dam and pipelaying, $37,308, Henry Dumary, 
\Ibany ; cast-iron pipe, $16,420, R. D. Wood & Co., Phila- 
delphia; valves, $1,049, Michigan Valve Mfg. Co., Detroit: 
hydrants, $1,697, Ludlow Valve Co., Troy; tank, $1,830, 
Chicago Bridge & Iron Works, Chicago. 

Principal contract unit prices were 50c. per cubic yard 
tor the earth embankment, $15 for the concrete core wall, 
45c. to 50c. per linear foot for laying 6- and 8-in. pipe, 








Current Construction Unit Prices 
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50.65c. per foot for 22,750 ft. class 150 centrifugal p; 
Contract unit prices are given below. 





6 in. laying B&S. lead, 5 ft. tr. 12 ft., 6,000 ft. See a ee ates ; $0.5 
6in. laying B&S. leadite 5 ft. tr. 12 ft., 6,000 ft.. 
6in. laying B&S. lead, 5 ft. tr. 16-18 ft., 6,000 ft... Sealants s ; 
6in. laying B&S. leadite 5 ft. tr. 16-18 ft., 6,000 ft... . a bs a4 
8in. laying B&S. lead 5 ft. tr. 12ft., 14,000 ft. . , 
8in. laying B&S. leadite 5ft. tr. 12 ft., 14,000ft... 
8in. laying B&S. lead 5 ft. tr. 16-18 ft., 14,000 ft 
8in. laying B&S. leadite 5ft. tr. 16-18 ft., 14,000 ft. 
8in. laying B&S. lead 34 ft. tr. 12 ft., 11,325 ft. 4 
8 in. laying B&S. leadite 3} ft. tr. 12it., 11,325 ft. pee 4 
Bin. laying B&S. lead 3} ft. tr. 16-18 ft., 11.325 ft Ms 4 
8 in. laying B&S. leadite 3} ft. tr- 16-18ft., 11,325ft $e ‘ 4 
: 4 
4 
3 










6in. laying universal pipe, 6,000 ft. 
8in. laying universal pipe, 14,000 ft 
8 in. laying universal pipe, 11, vat ft. 
Earth embankment, 14,000 cu.y 
Earth excavation core = etc. 4 ‘15 eu. yd 





















































































































































° 00 
Concrete — core wall, 185 cu.yd 5 1 ) 
12in. laying B&S. lead — under dam, 204 ft ; z 70 
Flashboards — complete.. ‘ 50. 00 
Extra concrete in place, 1:2:4 15.00 
Extra concrete in place, 1:3:5 12.00 
Extra earth excav. and backfill................... 2.00 
Extra rock excav. and backfill ee a ; ipees X 5.00 
Extra lumber in place. . . te ae os Fis 50.00 
6 in. pressure reducing valves, 6... . e So Mahe thee ‘ 200. 00 
2 in. pressure relief valves, 12 os ; ; 30.00 

Pipe, complete job: 
12in. Class B B&S, 204 lin.ft. oes gan ; 1.178 
6 in. Class 150 centrifugal, 16-18 ft, 6,000 lin.ft aeons owe ; 3587 
8in. Class 150 centrifugal, 16-18 ft., 22,750 lin.ft cess : . 5065 
8 in. Class 200 centrifugal, 16-18 ft., 2,500 lin. ft : .5567 
Class D cE ree ene ee. ‘60 lin.ft re ih inti 1.854 
B&S specials, 10 tons Fiduvew bats ae ee en 75 
Flanged end specials, 4.5 tons a Sane 7 115 

Valves: 
6in. hub end standard gate valves, 11..................000000- 12.20 
8 in. hub end standard gate valves, 19....................-04-. 17.0 
12 in. hub end standard gate valves, |. whan eas Od Pees 38.0 
6 in. flanged end standard gate valves, 18 ats ; 12.97 
12 in. flanged end standard gate valves, 4 eh ; ; 39.85 
2in. screwed end standard gate valves,6............. oo eee 4.50 
6 in. hub end standard hydrants, 35....... go Wael bh anGeewes 48.48 

OG SIIIE co 4a ta Sow s'c.00 cus Renee ; 1,830.00 
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Plan and cross-section of dam on Roaring Brook, North Creek, N. Y. 

















